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How far down is “down to earth” ? 


a in general, and the building industry in particular, seems 
to have its feet firmly planted in mid-air! In view of the present mud- 
dle, this isn’t the least bit surprising. But we sometimes wonder if 
there aren’t a lot of people up in the air who with just a little effort 
could get back on the ground. 


Take your business and our business, for example. Look way off 
into the distance for the big, new-building program and you see all 
kinds of complications. But look around the home community and 
you see a lot of war-neglected heating plants that need plenty of face 
lifting right now. As a matter of fact, we doubt if anyone who seri- 
ously goes after this much needed remodeling and modernization will 
need to care much about big-scale building for a long time to come. 


McDonnell Boiler Feeders and Low Water Cut-offs are mighty 
important equipment in such remodeling and modernizing jobs, and 
of course you can’t put them in any faster than we can supply them. 
But shipments are going out faster all the time now and it won't be 
long until we, too, are down to earth and on our old-time, same-day- 
shipment schedule. 


So sell the Sam-you-better-scram idea. McDonnell products are 
better than they ever were and are being turned out faster. Ask for 
latest catalog and price schedule. 


McDONNELL & MILLER, 1316 Wrigley Bldg., Chicago 11, Illinois 


Dong Cre NY, Sheng Vell. 
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Interrupted Electric Service \/j| 
not stop this NASH Heating Purp 


In Hospitals, Greenhouses, Schools, Public 
Buildings, Theatres, wherever heating sys- 
tems must not fail, install the Nash Vapor 
Turbine, for it is independent of electric 
current failure, and continues to operate 
as long as there is steam in the system. 


This is because the prime motive power of 
this economical pump is a special steam 
turbine, controlled by a unique “Vapor 
Turbine Valve’, which automatically by- 
passes from the heating main a small 
portion of steam, the exact amount neces- 


sary to develop the power needed to 
move the condensate and maintain 
required vacuum on the system. Even 
small amount is passed immediately bot 
to the mains, and goes on to the syste 
with little heat loss. This pump opera 
on any system, high or low pressure. 


The Vapor Turbine is a most economi 
pump, for the elimination of electric cure 
does away with current cost, the large 
single item in the operation of an ordind 
return line heating pump. Bulletin on requé 


THE NASH ENGINEERING COMPAN 


205-A WILSON ROAD, SOUTH NORWALK, CONNECTICUT, U. S. 
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VALUABLE REVIEW 


T hs article is intended as an in- 
troduction to a proposed series in 
which the merits of various current 
methods of flexibility analysis will 
be described by their respective ad- 
yocates. Because of the extent of 
the published material on piping 
flexibility it is not intended to pre- 
sent in detail the various under- 
lying theories and derivations. 
Each author will be asked to give a 
ef description of the application 
f his preferred method to one or 
more typical problems. The reader 
may then form his own opinion as 
fo the suitability of a particular 
sthod for his own work. 


In order to afford direct compari- 
ons it has been suggested that each 
author present solutions for the 
Z-bend one plane layout shown on 
Fig. 1 and for the three dimen- 
ional problem illustrated on Fig. 2. 
three-dimensional problem is 
the one described by Hovgaard'® in 
is 1935 paper and again in 1937. 
The reason for selecting the latter 
is the fact that this particular prob- 
lem has been solved by so many 
different methods. While welding 
fittings and plain bends are shown 
in Figs. 1 and 2, the effect of sub- 
stituting creased or corrugated 
bends and corrugated tangents on 
the resulting forces, bending mo- 
ments, and stresses will—it is 
planned—be developed in one of the 
articles, 

The analysis of piping systems in 
which all the pipe fillers and bends 
Hie in one plane between two anchor 
points (see Fig. 1) can be carried 
out by a number of methods with 
rather closely equivalent results. 
The “exactness” of the results de- 


Sx, bers refer to bibliography pub- 


with this article. 





pends almost entirely on the extent 
to which the actual disposition of 
the line is modified to facilitate so- 
lution, or the bends and elbows are 
considered to be _ replaced’ by 
straight pipe. 

The question of what method of 
analysis to use depends primarily 
on the complexity of the problem 
and individual preference of the de- 
signer. Familiarity with several 
methods often will be found of 
value in sizing up a particular prob- 
lem and in recognizing where sim- 
plified chart solutions or tables can 
be used in place of detailed calcu- 
lations. 

The determination of stresses 
and reactions in three-dimensional 
piping systems is considerably more 
involved than the solution of one- 
plane problems. The more exact 
methods which take into account 
flattening of the circular cross sec- 
tion of the curved portions become 
increasingly difficult as the number 
of elements increases. 

Piping flexibility problems have 
been simplified by breaking the line 


-the area-moment 


Methods of Making 
PIPING FLEXIBILITY Analyses 


By Sabin Crocker, Senior Engineer-Mechanical, The Detroit Edison Co., 
and Arthur McCutchan, Engineer, Engineering Div., Detroit Edison Co. 


into its component parts—such as 
straight lengths, quarter bends, etc. 
Various methods of combining the 
effects of the forces and moments 
transposed from the anchor points 
to the component parts have been 
developed. The grapho-analytical 
method'® developed by Crocker and 
McCutchan facilitates the com- 
bination of deflections due to bend- 
ing within each part with those due 
to rotation of the elements between 
each part and the anchored end of 
the section of piping under study. 
Solution of the algebraic method 
employed by Hovgaard'* and others 
can be facilitated through the 
use of standardized computation 
forms*® whereby the labor of nu- 
merical computation is considerably 
reduced. Where a square-corner ap- 
proximation is deemed sufficiently 
accurate, either algebraic or grapho- 
analytical methods reduce to a con- 
sideration of the effect of trans- 
verse forces and bending and tor- 
sion on simple cantilever beams. 
With the grapho-analytical method 
diagrams for 


MANY WAYS of analyzing the flexibility of piping systems have beun 
developed, and there has been a great amount of material on the sub- 
ject of piping flexibility published (the valuable bibliography given with 
this article lists over 60 references). The numerous methods available 
are confusing unless one has made a thorough study of all of them 
over a period of years; in fact, one piping designer recently suggested 
to the editor that some authority should “standardize” one method and 
require all engineers to use it. . . . In order to assist those who must 
analyze piping flexibility in order to design and install piping systems, 
we embark this month on a rather unusual editorial project (which we 
hope will be a success). This article reviews briefly methods of flexi- 
bility analysis, and we hope to follow it up with a series of brief articles 
in which the advocates of the various methods will describe their 
respective merits. Each author will be asked to use his method to work 
out a typical problem, so that the reader may judge for himself the 
suitability of the different calculation procedures in his own piping work. 
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fig./- Z-Bend with welding e/bows 
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these loadings are triangles and 
rectangles, so areas and distances 
are easily computed. 


It is hoped that suitable charts 
or tables can be presented in con- 
nection with one of the articles of 
this series which will enable a bet- 
ter appraisal to be made of the cor- 
rections which should be applied to 
square-corner solutions, particular- 
ly where welding elbows are used. 


While all methods of computa- 
tion are greatly simplified by as- 
suming that ares are replaced by 
square corners, some methods are 
confined to the solution of square- 
corner problems. Where pipe bends 
having a center-line radius of four 
to six pipe diameters are involved 
and the proportion of bends to 
straight pipe is not too great, 
square-corner approximations can 
be used with good success. Where 
welding elbows with a center-line 
radius of 1% pipe diameters are 
used, the forces and moments ob- 
tained from square-corner approxi- 
mations may be more than 50 per 
cent greater in certain configura- 
tions than obtained by taking the 
arcs into account. In the more usual 
combinations of pipe and welding 
elbows, the forces and moments 
found from square-corner solutions 
are about 25 per cent greater than 
for solutions which take the arcs 
into account. 

In many cases the results ob- 
tained by square-corner approxima- 
tions are fully adequate for the 
purpose, but a more economical dis- 
position of pipe may be possible 
where arcs are considered as such. 
In any case it is believed that the 
stress concentrations existing in 
curved pipe should be taken into 
account. 
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It should be recognized that most 
so-called “exact” solutions neglect 
some of the minor rotations which 
result from sideways loading of 
curved pipe and that few of them 
recognize the effect of flattening of 
the cross section at 45 deg to the 
plane of the bend, which occurs as 
observed by Vigness.*° 

It is difficult to assess properly 
the effect of neglecting the minor 
rotations and the extra flexibility 
caused by distortion of the cross- 
section of curved pipe under side- 
ways loading. Hovgaard (in his 
1937 ASME paper’*) investigated 
the effect of omitting the secondary 
terms in a three-dimensional layout 
consisting of two quarter bends 
with and without tangents of dif- 
ferent lengths. Fig. 2 represents 
an intermediate condition in this 
comparison. His overall conclusion 
was that “on the whole it appears 
permissible to omit all the sec- 
ondary terms, but it may be ad- 
visable in certain cases to make a 
rough calculation of the errors in- 
volved.” The above conclusion was 


reached before the discov: y | 


Vigness** of the effect of fla enin, 


of the cross section of bend at 4 
deg to the plane of the benc whig 
occurs under sideways loadi: © Thy 
secondary rotations in the | ise » 
a welding elbow when Vigne -»’ ¢x,. 


rections are taken into acco it ap 
found to be 4% of the primar _ rot,. 
tion rather than 1/12, as h: | pre. 


viously been determined for | quay. 
ter bend acted on by a nomen 
perpendicular to the plane of th 
bend. 


Modification of the  prapho. 
analytical method to enable the Vie. 
ness’ effect to be taken into accouy 
will be discussed in an article d& 
scribing the application of thy 


method. Further experimenta! wor 
on transverse bending of welding 
fittings and observation of thei 
cross-sectional deformations wer 
reported by Vigness in a discussia 
of the paper by Beskin®* as havin 
been made at the Naval Resear 
Laboratory. It was stated in thw 
discussion that these results woul 
be published in the near future. One 
significant point mentioned by Vig. 
ness was the effect on flexibility of 
restraint at the ends of short-radiw 
bends (welding elbows) by flange 
or adjacent tangents that restrict 
deformation of the circular crow 
section. 

Brief descriptions of a number « 
the current methods of determininy 
the flexibility of piping layouts ar 
given in the following paragraph: 


Grapho-Analytical Method 


The grapho-analytical metho 
given in the Piping Handbook 
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(Qata from Trarts. ASITE, Vol. $7, No. 2% Oct 19396, 242 


fig. €-Hovgaard- Three dimersional pipe berd 
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olves a step-by-step solution 
rich is readily visualized. The 
istence of a graphical picture 
lus (he numerous checks avail- 
ble on the accuracy of the work 
re among its advantages over 
ther generalized methods. Its sim- 
licity when applied to square- 
orner approximations would seem 
, require further emphasis. 


Algebraic Method 


In addition to the grapho- 
nalytical method, a number of 
rderly procedures have been de- 
eloped which also eliminate need 
or a knowledge of calculus and 
duce the solutions to simple al- 
ebra. The evaluation of the va- 
ious integrals merely involves 
ubstitution of numerical values 

equations or tables. The funda- 
ental equations developed by 
Hovgaard'* form the basis for the 

called “algebraic method” 
hich is best known as the Meyer- 
jovgaard method. This procedure 
yas introduced by Noyes,” simpli- 
ed by Bleick,** and extended by 
ustin.* Where a large number 
e layouts are to be checked it ap- 
rently has been found particular- 
y workable. 


Shipman’s Method 


A systematic solution of single 
lane problems by the use of pre- 
tegrated shape coefficients was 
resented by Shipman.** 
The extension of this method to 
ree-dimensional problems is 
iven in detail in a publication on 
esign of Piping Systems,° by the 
. W. Kellogg Co. Credit is given 
essrs. G. W. Watts and W. R. 
urrows of the Standard Oil Co. 
ndiana) for the basic idea used 
development of the general 
ethod in that publication. 


Elastic Center Method 


The elastic-center method, which 
is been brought to a high degree 
development by Messrs. S. W. 
pielvogel and S. Kameros,"? takes 
Hvantage of the simplification of 
acing the center of the coordi- 
hte system at the virtual center 
gravity of the pipe line. 


Tabular Integration Method 


A method, developed by R. C. 
well of the Pacific Gas and Elec- 








Main steam and bleeder piping at head end of turbogenerator 


tric Co., makes use of the simpli- 
fying assumptions that piping can 
be laid out parallel to a rectangu- 
lar system of space coordinates 
and that arcs can be replaced by 
square turns. This system leads 
to simplified solutions for three- 
dimensional problems. It has 
not been published as yet, but 


through private circulation has 
become rather generally known 
and is used extensively by the 
Midwest Piping and Supply Co. 


Elements in torsion are assumed 
to be 25 per cent more flexible 
than those in bending in agree- 
ment with Carlier’ rather than 30 
per cent, as in most American de- 
velopments. This variation facili- 
tates the tabular integrations. 


Graphical Methods 


Graphical methods of determin- 
ing expansion stresses were used 
by Hovgaard in his earlier papers 
and the Mitchell'* method is quite 
commonly used for approximate 
solution of one-plane problems. 
The application of graphical an- 
alysis to unsymmetrical lines by 
Baggerud and Jernstrom gives 
derivations by both the Castigli- 
ano and Hovgaard methods. A 
graphical solution in which arcs 
are replaced by tangent lines has 
been evolved by Peiter®® and Fish. 
Three-dimensional piping systems 
are not so amenable to graphical 
solutions although approximate 
relations are obtainable by the 
Mitchell method or that employed 
by Cocks*’ and Finniecome.*® 
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Moment Distribution Method 


The application of the “Hardy 
Cross” system and the fundamen- 
tal conjugate beam theory to prob- 
lems in flexibility of piping has 
been made by De Hart.** 


Model Test Methods 


Model test methods of determin- 
ing the relations of deflections and 
force have been developed by Se- 
mar,”? Conrad,"’ Hill,°* Spielvo- 
gel,*° and Andrews.” 


Tabular and Chart Solutions 


Tables and charts covering spe- 
cific configurations, conventional 
bends, and the simpler shapes are 
available which are of great con- 
venience. These simplified solu- 
tions, given in the Piping Hand- 
book’® and by Wert and Smith,* 
should be used where applicable as 
they reduce the computation labor 
to a minimum. 

The nine methods described are 
those believed to be of current in- 
terest, although modifications of 
several of them doubtless exist 
which are not mentioned and some 
may have been overlooked in this 
review. 

In the authors’ opinion, the de- 
velopment of less laborious and 
more simply presented methods of 
analysis is even more important 
than the ability to take into ac- 
count all refinements, but it is be- 
lieved that by the development of 


suitable modification tables or 
curves both accuracy and sim- 
plicity may be achieved. 
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Kaufman & Fabry Co 


Contractors Hold Big Meeting 


E VERYTHING conspired to try to 
keep the members of the Heat- 
ing, Piping and Air Conditioning 
Contractors National Association 
in Atlantic City even after the close 
of the organization’s convention last 
month—the weather was perfect, 
and the railroad strike made it im- 
possible to leave by train when the 
final session adjourned. However, 
the ingenuity of the master steam- 
fitter came to the fore, and shared 
rides in private automobiles, char- 
tered busses, and a chartered plane 
got the majority of the gang out of 
town and back to the job. One 
group, Chicago-bound, hired a taxi 
for the 900 mile trip. Several con- 
ventioneers (the smarter ones, it 
seems now) decided that a little 
beachcombing in May on the Atlan- 
tic coast beat returning to the prob- 
lems of material and manpower 
shortages facing them at home, and 
planned to sit out the railroad con- 
fusion at the Ritz-Carlton, where 
they had bed, board, sunshine, and 
the sound of the surf. 

Around 450 contractors and 
guests were registered for the 
meeting, the first held since the 
Cleveland convention two years ago, 
and were on hand to see Roy M. 
Getschow, president of Phillips Get- 
chow Co., Chicago, take over the 
national presidency of the HPAC- 
CNA from Daniel Hayes, of San 
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Francisco. James M. Anderson, 
Philadelphia, was elected vice presi- 
dent. 

Following the opening  cere- 
monies of the first session, at 
which Secretary Joseph C. Fitts, 
New York City, gave his report, 
and Treasurer Thomas L. Eagan, 
Washington, D.C., announced that 
the association was in better finan- 
cial shape than at any time in its 
history, George S. Van Schaik, vice 
president of the New York Life In- 
surance Co., discussed the interest 
of the life insurance companies in 
construction of housing. This in- 
terest stems from two sources, he 
said: the natural interest of such 
companies in decent, standard, and 
sanitary housing for the populace 
because of the relationship of slums 
to disease; and the insurance com- 
pany problem of investing funds 
safely at an adequate return. 

Mr. Van Schaik stressed the ex- 
treme importance of providing 
housing as quickly as possible, and 
said that for a temporary period 
materials must be channelled to the 
places where they are needed the 
most—low cost projects. This in- 
terim period need not be very long, 
he thought, due to the country’s 
productive capacity—and it won't 
be as long, in fact, as a lot of 
people seem to think, he said. 

The No. 1 problem of the city is 


decay at the core, he said, and he 


foresees a large volume of big con- 


struction coming in the future t 


meet this problem. He then dis 
cussed large apartment develop 


ments such as Parkchester, in Ne 
York, which—by their very size 
“create their own atmosphere” an¢ 
are thus “insured” against 


mature obsolescence. He predicted 
very great activity on the part o 


insurance companies in financing 
projects of this nature, and said 
that the idea that real estate ir 
vestments are speculative was ou! 
worn and that proper planning 
operation, and maintenance of bis 
apartment housing projects ca 
make them sound investment 


Big Construction Volume Comin 


Mr. Van Schaik announced th 
his own company was going {0 
ward with a 141 acre, 3000 dwe 
ing unit, garden type developme® 
in Queens “with construction cost 
as they are,” and that it will be! 
perfectly safe investment with a 
alogous interest rates to mortgag 
investments. 

Closing with the plea to “join ™ 
in my optimism,” Mr. Van Schai 
said that it was his opinion th 
the building industry “was on ™ 
brink of the greatest days it h® 
ever seen.” He quoted Elihu Root! 
statement that “one of the mal 
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duties of citizenship was hopeful- 
ess.” ; 


Higher Building Standards 


In commenting on Mr. Van 
Schaik’s remarks, George P. 
Nachman stated that amortization 
periods for real estate investments 
are apparently being lengthened, 
and that this must mean higher 
puilding standards and, therefore, 
higher building costs. He said that 
lending agencies must realize this 
rend, and also that the public is 
jemanding more equipment inside 
» building today than was the case 
a few years ago (air conditioning 
vould be an example). 

The report of the association’s 
ommittee on trade promotion, by 
Wray M. Scott, chairman, led off 
he second session of the confer- 
ence. In his remarks supplementing 
he official committee report, Mr. 
Scott gave some figures on an over- 
ead survey of some 160 shops 
which—he said—represented a 
rood cross section of the industry. 
he total purchase of materials for 
he year covered by the survey 
amounted to $234 million. The to- 
al net profit was $3.7 million, 
which represented 14.8 per cent 
pn invested capital or 3.8 per cent 
pn sales volume. 

































Answer to Contractor’s Prayer” 





J. A. Ljunggren, chairman, then 
yave the report of the home heat- 
ng committee, which comprised 
mainly a recommendations book- 
et copyright by the HPACCNA 
howing a “type W-2” panel heat- 
ng system designed to heat a 
mall one story house with con- 
rete floor laid on earth, and two 
nodifications of the “type W-1” 
ystem, one showing the applica- 
ion of baseboard radiators and 
he other showing a forced flow 
hot water heating system using 
irect radiation, with a gas fired 
boiler placed in the attic. Mr. 
junggren commented on the wide 
ariation in estimates of cost on 
he panel heating system made by 
arious contractors to whom plans 
nd bills of material for the in- 
mtallation had been sent. In his 
emarks, Mr. Ljunggren said that 































Radiant Heating, Housing Projects Discussed 
at Atlantic City Convention of the HPACCNA 


“the baseboard radiator is the an- 
swer to the heating contractor's 
prayer,” inasmuch as it removes 
the objections of owners to the use 
of radiation. 

There were a number of ques- 
tions from the audience on the use 
of baseboard radiation; one con- 
tractor wanted to know if it was 
possible to get enough such radia- 
tion into the ordinary room—the 
answer was “yes,” and it was also 
stated that it was perfectly pos- 
sible to use supplementary radia- 
tion of some other type along with 
the baseboard surface. 


Harry M. Hart, in his comments 
on the subject, expressed the de- 
sirability of standardizing on the 
Btu emission per sq ft of radiation 
with hot water heating installa- 
tions, and said that all engineers 
and contractors should use the 
same basis for design. Mr. Hart 
also said that credit should be 
given in figuring building heat re- 
quirements to the heat losses from 
the piping, the hot water tank, and 
the boiler, as indicated by the re- 
sults of tests made at the Univer- 
sity of Illinois. 

The next order of business was 
the presentation of a summary of 
a survey on the kind of heating 
system the buyer wants, by R. E. 
Ferry of the Institute of Boiler 
and Radiator Manufacturers. He 
gave an extensive series of figures 
representing the views of builders 
and architects, breaking them 
down to show trends in different 
sections of the country. In con- 
cluding, he stated that he believed 
the veterans’ housing program 
would necessitate a great number 
of multiple dwelling units, rather 
than single family homes, due to 
the required low cost per unit; 





this, he said, would tend toward 
the use of boiler and radiator heat- 
ing as compared to warm air jobs. 


Can't Beat Radiant Heating 


You can’t beat radiant heating 
these days as an attention-getter. 
When George P. Nachman, of 
Spohn Heating & Ventilating Co., 
assumed the chair (or, rather, the 
platform, for he stayed on his feet 
throughout most of a lively ses- 
sion) to call a discussion on the 
“why and how” of panel heating 
to order, the audience moved for- 
ward almost as a man, those who 
had been chatting in the outer hall 
came into the meeting room, and 
the entire atmosphere was one of 
great interest. 


The radiant heating session had 
been well planned, and was well 
presented. In his introductory re- 
marks, Mr. Nachman said that 
“standards for radiant heating 
must come.” He then introduced 
the first of the four speakers (each 
of whom had been allotted 12 min- 
utes)—Peter B. Gordon, of Wolff 
& Munier, Inc. Mr. Gordon gave 
a wealth of data on application de- 
tails for panel heating, and par- 
ticularly the installation of 
in plastered ceilings. He then dis- 
cussed English and American 
practice for such work, and in- 
cluded many helpful hints on prop- 
er methods. He devoted most of 
his remarks to the use of radiant 
panel heating in multi-story buila- 
ings, and said that the American 
Concrete Institute was revising its 
code requirements for extra slab 
thickness for structural concrete 
in order to cover radiant heating 
coils with a certain thickness of 
concrete. 


R. G. Vanderweil, Chase Brass 
& Copper Co., next spoke on phy- 
siological conditions with radiant 
heating, and said that it was the 
“ideal” heating method, inasmuch 


coils 


IT LOOKED for a while as if those attending the annual convention of 
the Heating, Piping and Air Conditioning Contractors National Asso¢ia- 
tion would be marooned last month in Atlantic City, but chartered 
planes, busses, long-distance taxis, and the end of the rail strike finally 
enabled everyone to get out of town. .. . It was a lively and enjoyable 
meeting, well-attended and with a lot of good information presented. 
While material shortages were perhaps the main topic for corridor dis- 
cussion, the contractors found time to dig rather thoroughly into radiant 
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heating, housing developments, heating small homes, pipe welding, etc. 


75 





















Lots of interest was shown in radiant heating 


as it gives conditions inside a 
building similar to those outdoors 
on “a calm, sunny, spring day.” 
There are 10 points that cause 
this comfort, he said: air is cool, 
air is calm, no air stratification, 
relative humidity is “just right,” 
lack of suspended dust, no discol- 
oration due to dust, no unpleasant 
odors, lack of small hot spots in 
room, all surfaces are of even tem- 
perature, and radiation is from 
above (with ceiling installations). 
Any heating system is only as good 
as the designer, he stated. 

The human race is used to re- 
ceiving radiation from above, Mr. 
Vanderweil said, and for this and 
other reasons he prefers the in- 
stallation of the heating coils in 
the ceiling. The ceiling system has 
the edge over the floor, he felt, 
although the type of building and 
construction cost are of course in- 
volved in a choice (a garage, for 
example, is a “natural” for a floor 
job). He said that the engineer 
should design for the most even 
surface temperature possible 
throughout a room, but that heat 
should be concentrated near cold 
wall surfaces or windows, and the 
hotter water should be supplied 
near walls. 

C. A. Hawk, Jr., of the A. M. 
Byers Co., then spoke on “frontiers 
of panel heating,” and said that 
“a lot of water had flowed over the 


dam, and through radiant heating 
systems” since the hot night in 
Cleveland two years before when 
the same subject had been dis- 
cussed at the contractors’ con- 
vention. He said that radiant heat- 
ing was a rapidly changing field. 

Garage repair shops are among 
the greatest users of radiant heat- 
ing at the present moment, he 
stated, and in some cities he has 
noticed that garages are using 
their installations as an induce- 
ment in their want ads in the clas- 
sified advertising columns for me- 
chanics. Radiant heating installa- 
tion costs in garages are running 
10 to 20 per cent above the cost 
of unit heater systems at the pres- 
ent time, he remarked. 

A large number of aircraft 
hangars will employ radiant heat- 
ing, he predicted, there being eight 
or 10 such jobs now in existence. 
Another type of installation to 
watch, he said, is the application 
of radiant heating coils for snow 
melting at airport runways, pas- 
senger loading areas, loading 
docks, etc. 


Avoids Ceiling Condensation 


A large textile mill in Canada 
avoided a $20,000 expenditure for 
a ventilating installation to pre- 
vent condensation on the ceiling 
by installing a ceiling panel heat- 
ing installation, he said, and ex- 


Heating, Piping & Air Conditioning, June? 


plosives manufacturers hay - ys 
radiant heating in connectic ; wi) 
the curing cycles for th. 
ducts. An unusual installat 

on the boards is an outdoo: 

in California, with heatin 
imbedded in the ground 

keep the patrons’ feet wa A 
other unusual structure 

ing radiant heating is an 
refreshment pavilion who 
sidewall is in the form of ; 

are on the windward side 


As for estimated cost va 
between different radiant 
installations, the underlyi 
tor is uncertainty on th 
cost, which will be clar 
more and more contractors 
tain experience with radiant hy 
ing. Experience breeds lo 
he said. 


Copper Tube Method 


J. L. Bradfield, Taco Heat 
Inc., then took over the speaker 
platform to describe “new dev 
opments in copper tube 
tions” for radiant heating. Hi 
only discussed the use of 5 16 
OD copper tubing with 30, 100 
wall for this purpose, but ak 
demonstrated the handling of th 
tubing and joining it to the sup; 
and return headers by means 
mechanical joint made by a: 
tool which he has developed 

A unit length of loop of 2 
is used as standard in this met! 
and the tubing can be had fro 
jobbers boxed in straight length 
By means of prefabricated header 
with saddle fittings, and with th 
tubing loops formed by hand, di 
ferent heat emissions per squat 
foot of ceiling area may be 
tained because the headers may 
had in two different spacings, a 
the supply and return header ope 
ings may be staggered. The he 
emission is 288 Btu per 20 ft lo 
of tubing, and by different # 
rangements of loops and header 
heat emission values per squat 
foot of ceiling surface of 38, 57° 
76, or 115 Btu may be obtained. } 


popular demand from the # 
dience, Mr. Bradfield ran well ov 
his allotted time of 12 minué 
explaining and demonstrating ™ 
scheme, and answering numer 


pertinent questions. 


{Our report of this conve! 
be completed next month.] 
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SYCHOLOGIST SPEAKS 





ngineer, Physiologist & Psychologist 
{re Involved in Heating, Conditioning 


|}: THE many phases of human 
djustments, the one most closely 
elated to problems of heating and 
entilating is that of bodily tem- 
erature regulation. The human or- 
anism operates with maximum 
ficiency at an internal tempera- 
ure of about 100 F, and maintains 
his level within 1 or 2 F. If the 
xternal temperature becomes too 
igh, the body automatically meets 
he emergency in a number of 
rays; when the environment is too 
old, different adjustments are 
ade without voluntary control on 
Ihe part of the individual. How- 
ver, man has always controlled his 
nvironment in certain ways in or- 
er to supplement the natural proc- 
sses of bodily temperature adjust- 
ent. When he is too warm, a man 
ill avoid muscular exercise, retire 
»a cooler environment, wear less 
lothing, and eat fewer heat-pro- 
ucing foods. Similarly, adjust- 
ents to cold involve the use of 
othing, housing, and deliberate 
uscular exercise. The most elab- 
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Warm baths should be used for cooling off 


B. von Haller Gilmer, Associate Professor of 
Psychology, Carnegie Institute of Technology, 
Discusses Body Temperature Sensitivity, Control 


orate of these controls of environ- 
mental temperature involves the 
use of regulated heating, venti- 
lating, and air conditioning. 


Some of the detail processes of 
temperature regulation are known 
but many problems still await solu- 
tion. These are problems for the 
engineer, the physiologist, and the 
psychologist. Some of them can be 
worked out independently and 
others will require coordinated at- 
tacks. The purpose of this paper is 
to give the engineer a description 
of some of the psycho-physiological 
principles of bodily temperature 
adjustment and the mechanisms of 
the skin that operate in the percep- 
tion and control of temperature 
changes. 

The heat regulating center in 
man is the hypothalamus of the 
brain and its function resembles 
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that of a “central thermostat.” 
Stimulation of the heat receptors 
of the skin activates the hypothala- 
mus, reflexly producing dilation of 
the skin blood vessels and increas- 
ing sweating—thereby increasing 
heat loss from the body. At the 
same time heat production may be 
cut down through general muscular 
relaxation. Cold stimulation of the 
body causes the effect, 
which occurs also as a reflex ac- 
tivity. There is a constriction of 
the skin blood vessels and sweating 
is decreased, thereby conserving 
bodily heat which is being auto- 


reverse 


matically produced through in- 
creased muscle tone. What is the 
structure of these microscopic 
mechanisms of the skin, how do 


they operate in controlling bodily 
temperature, and what function do 
they perform in giving us our sen- 
sations of warmth and cold? 


Located beneath the surface of 
the skin in the dermic and subcu- 
taneous fatty tissue are literally 
thousands of small “thermostats” 
which function in the regulation of 
body temperature. These tiny 
mechanisms, which connect the 
small veins with the small arteries, 
are called arteriovenous anastomo- 
ses or glomus bodies. This latter 
term is descriptive of the shape of 
these microscopic regulators—little 
“ball-like” bodies. These glomus 
bodies, which are about 150 mi- 
crons in diameter, have something 
comparable to elastic membranes 
and are richly supplied with tiny 
muscles and nerves. As blood flows 
into these bodies they expand—as 
blood flows out, they contract. It is 
through this expansion and con- 
traction that they function as “local 
thermostats.” In a warm environ- 
ment the glomus bodies expand and 
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fill with blood, thus bringing the 
blood closer to the surface of the 
skin where the body heat is dissi- 
pated. Aiding in this process of 
heat loss are thousands of sweat 
ducts. When there is little water 
vapor surrounding the body (low 
humidity), evaporation of sweat is 
an effective cooling mechanism. But 
when humidity is high, the evap- 
oration of sweat is hindered and 
loss of body heat is restricted. 


Under conditions of a cold en- 
vironment the glomus bodies con- 
tract, forcing blood away from the 
surface of the skin. The skin also 
“tightens up” and sweating is less- 
ened, thus conserving body heat. 
Clark and Clark (2),* using the in- 
genious method of transparent win- 
dows, observed these expansions 
and contractions of the glomus 
bodies in a rabbit’s ear, and their 
data confirm the assertions that 
the glomus bodies dilate and con- 
tract under conditions of warming 
and cooling. 

When adequate thermal stimuli 
are applied to the skin, they give 
rise to two characteristically dif- 
ferent qualities of experience—the 
feelings of warmth and cold. When 
the skin is touched by warm or cold 
objects the perceptual experiences 
aroused depend not on the absolute 
temperature of the physical stimu- 
lus, but on the differential relation- 
ship between the temperature of 
the physical stimulus and that of 
the skin at the moment of stimula- 
tion. That is to say, a physical 
stimulus of the same temperature 
as the skin will arouse a_ ther- 
mally indifferent experience, being 
neither warm nor cold. 

The temperature of the skin at 
the point of indifference is known 
as psychological zero (or physio- 
logical zero). The physical value 
of this psychological zero point 
shifts up and down according to 
one’s health, activities, and environ- 
ment, and also varies from one part 
of the body to another, being lower 
in those regions that are sparsely 
supplied with blood. Under normal 
conditions, the psychological zero 
point on most regions of the skin is 
about 91 F. The zero point may be 
lowered by cold applications and 
raised by warm ones. Thus, if the 
left hand is placed in warm water 
and the right hand in cold water, 


*See references at end of article. 
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Diagrammatic presentation of the glomus body as found in the finger tips. 
See text fer description. (After Dr. Popoff, Arch. Path., 1934, 18, 306) 


and after a few minutes both hands 
are placed in water of neutral tem- 
perature, the water will seem cold 
to the left hand and warm to the 
right hand. This contrast occurs 
because the zero point has been 
raised in the left hand and lowered 
in the right, so that the water of 
neutral temperature is now above 
psychological zero for one hand and 
below for the other. 

As the temperature of a stimulus 
is increased above psychological 
zero, it will arouse a sense of 
warmth which grows more intense 
as higher temperatures are reached. 
Above about 115 F, pain begins to 


HEATING and air conditioning 
are so intimately involved with 
the human body that the physiol- 
ogist and the psychologist—as 
well as the engineer—are in- 
volved. Dr. Gilmer’s purpose 
here is to give the engineer a de 
scription of some of the psycho 
physiological principles of bodily 
temperature adjustment and the 
mechanisms of the skin that oper- 
ate in the perception and control 
of temperature changes... A 
point he mentions in conclusion is 
that it is human nature for some 
people to “over control” in set- 
ting thermostats, instead of giving 
the bodily mechanisms a chance 
to adjust to the room temperature. 


occur also, so that the expe) ience 
evoked by a very hot object includes 
pain as well as warmth. Similarly 
when temperatures applied to the 
skin are below the psychological 
zero point, experiences occur which 
are graduated from cool to cold. Be- 
low a temperature of about 50 F, 
some pain is also experienced ; ver; 
cold objects provoke notably pain- 
ful sensations. 

The skin is not uniformly sensi- 
tive to temperature stimulations 
When a metal point which is a few 
degrees above the temperature « 
the skin is drawn across an area, 
certain diffused spots will be found 
that give a more vivid experience 
of warmth. Similarly, if the point 
is cooler than the skin, tiny cold 
spots will be found. To study the 
relationships between these ten- 
perature “spots” and their under- 
lying tissues, experimenters 
have cut out some of these spots 
and made an histological study 0! 
the tissues beneath. These invest- 
gations have led to the contentia 
that the glomus bodies of the ski 
function not only as “temperature 
regulators” but also as the sensor! 
mechanisms for temperature fee: 
ings. 

It is postulated that a contrat: 
tion of the glomus bodies results 
when a cold stimulus is applied & 
the skin near one of the organs and 
this contraction gives rise to nerve 
messages which register ‘cold’ 
This contraction is caused by a 


Heating, Piping & Air Conditioning, June 1 


































































lease of heat from the organ. Ade- 
quate release of heat from the deep- 
seated glomus bodies is facilitated 
by sweat ducts. The more periph- 
erally located glomus bodies have 
little temperature insulation be- 
tween them and the point of stimu- 
lation, and, therefore, do not need 
such temperature conductors. The 
application of a warm stimulus to 
the surface of the skin causes dila- 
tion of the glomus bodies and hence 
the experience of “warmth” is 
sensed. 

The sweat ducts have long been 
recognized as important mechan- 
isms in aiding in the release of 
body heat. The writer (4), in a 
series of experiments involving 
13,000 stimulations of the skin with 
a cold stimulator, found about 
twice as many cold “spots” at the 
mouths of sweat ducts as were 
found in those skin areas not con- 
taining sweat duct openings. These 
investigations, combined with evi- 
dences obtained from histological 
studies of the tissues of the skin, 
lead to the belief that the sweat 
ducts are of primary importance 
in bringing about bodily comfort 
by helping to regulate heat loss 
through the skin. 


Besides maintaining body com- 
fort through regulating clothing, 
diet, and exercise, man can apply 
other everyday procedures in con- 
trolling his temperature. Warm 
baths are more cooling “in the long 
run” than are very cold baths. The 
warm bath will dilate the glomus 









Magnified section from the ball of the toe, showing a cross section of 
twe glomus bodies. The canal-like structure at the top of the pic- 


ture is a cross section of a sweat gland duct. 


bodies moderately, open up the 
pores of the skin, and increase the 
flow of perspiration—all of which 
releases internal bodily heat. Al- 
though the cold bath will give a 
temporary feeling of cooling off due 
to constricting the glomus bodies, 
thereby producing the sensation of 
cold, the effect is not lasting. The 
tissues will be constricted and 
sweating will be reduced, causing 
the conservation of internal heat. 
Paradoxical as it may sound, 
warm baths should be used for cool- 
ing off and cold baths for conserv- 
ing bodily heat. Extremes of both 
temperatures should be avoided for 
the most adequate physiological ad- 
justments—this applies likewise to 


Section of skin containing a “cold spot.” Note the glomus body at the lowest 
point of the specimen with a sweat gland duct above it. The black portion at 
the right of the picture is the outside covering of the skin. Magnification, 25° 
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Highly magnified’ 
heating and air conditioning of 
buildings. 

It is human nature for some peo- 
ple to “over control” in settirg 
their heating or air conditioning 
thermostats. Instead of giving the 
bodily mechanisms a chance to ad- 
just to a normal temperature of 72 
F, they will move the control up 
and down, thereby forcing the 
bodily mechanisms into a fluctuat- 
ing rhythm of dilation and contrac- 
tion. Although the average person 
is aware of the nature of such ad- 
justments as visual adaptation, 
many people do not fully appreciate 
that a certain amount of time is 
required for a temperature adjust- 
ment. When one enters a darkened 
theater, it requires several minutes 
for dark adaptation to become effec- 
tive enough for one to see adequate- 
ly. Similarly, a temperature ad- 
justment can be obtained in a 
building within a few minutes, pro- 
vided the environmental tempera- 
ture is held constant long enough 
for the bodily mechanisms to be- 
come adjusted. 
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STIMULATES THINKING 








Should We Use Unit Heaters or 
Radiant Heating in Factories? 


M. J. Druse Outlines Advantages of Units 


T. JUDGE from the reams of ra- 
diant heating editorial copy which 
are being published in the trade and 
business press as well as in the gen- 
eral magazines, all other heating 
methods will be pathetically obso- 
lete within the next five to 10 years. 

There is no question but that ra- 
diant or panel heating, being one 
of the newer developments, is a 
“hot” subject today. Everyone 
wants to know more about it—a 
perfectly normal indication of the 
healthy curiosity for which the 
American people are noted. But, as 
Heating, Piping & Air Condition- 
ing pointed out in its February is- 
sue, “In the final analysis of any 
particular installation, its advan- 
tages must be weighed against 
other types of heating, in the light 
of experienced engineering and 
practical judgment for the job to be 
done.” 


The author’s company has never 
believed—nor does it now—that ra- 
diant heating is the answer to in- 
dustrial plant comfort. It recog- 
nizes only a limited number of in- 
dustrial applications where radiant 
heating is feasible. In any thorough 
comparison, factual installation 
data on both types of systems is im- 
portant. That type of data on radi- 
ant heating in volume sufficiently 
large to carry weight or in volume 
comparable to that available on unit 
heaters, is obviously not to be had. 


Merely te stimulate critical 
thinking on the subject, this article 
reviews the following inherent 
advantages of unit heating which 
seem to have been lost im the shuffle 
but which must be considered in 
any comparative analysis of the 
two methods as regards industrial 
heating. These by no means ex- 
haust the points in favor of unit 
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heating. They are merely some of 
the fundamental advantages which 
have made unit heating industry's 
standard method. 


Adaptability to Plant Changes 


Production areas and plant lay- 
outs generally are subject to change 
and revision. New machines are 
added, older ones are replaced. New 
aisles are made; new assembly lines 
are established. Storage spaces are 
converted to working areas... and 
vice versa. Changes such as these 
are frequently accompanied by 
changes in areas to be heated and 
in temperatures to be maintained in 
these areas. For example, reloca- 
tion of drying or baking ovens, 
brazing furnaces, etc., invariably 
set up new comfort heating require- 
ments. 


- 


Unit heaters, being sen 
able, are easy to relocate 
direct, normally  involvin; 
changes in branch supply 
turn piping and electrical 
tions. Redirection of heat 
stream is even simpler. Wi 
heaters, the heat distributi 
terns are not permanently f 
and, like light distribution p 
are very flexible and easy to 

Because manufacturing fl 
likely to be torn up to accon 
new machinery installation 
this means tearing up in-t 
grids too — overhead unit 
have a definite advantage h« 
terference by steel girders ; 
possibility that walls, like 
may be torn out to permit 
re-arranged production lin 
courages location of heatin 
in the walls of the average 
trial plant. Where there is « 
assurance that production 
and machinery locations w 
change, and where the origin 
distribution pattern will 


efinit 


areas 


ul hea 


always 


meet future requirements, radian 


heating is feasible. 


Flexible Zone Control! 


A unit heater system is analogous 
to a modern lighting system in its 


flexibility of control. In fact 
other heating method lends it 


Se! 


so naturally and economically | 


zone or area control as does a 


A unit heater system is analogous to a modern 
lighting system in its flexibility of control 
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eater system. Individually or in 
vrours, like lights, unit heaters can 
4 operated to serve only those spe- 
ific areas where heat is needed— 
vithout the necessity of maintain- 
ng comfortable temperatures in 
adjacent areas temporarily not in 
se. For example, when night shift 
erations are limited to a few 
jdely separated production areas, 
nly the units serving those areas 
eed be operated. This flexibility of 
ontrol is also advantageous to 
yickly counteract variations in 
heat loss in an industrial plant in 
old weather due to high winds or 
he opening of large doors. Heat 
recovery in a given area is excep- 
ionally rapid with unit heaters. 

While it is true that a good radi- 
ant heating system incorporates 
pone control through the use of cir- 
ulating pumps, mixing valves, 
ock-shield balancing valves, and 
immersion thermostats, accurate 
emperature control of zones gener- 
ally involves a relatively complicated 
and expensive control system as 
ompared with the simple, inexpen- 
sive thermostatic or manual controls 
sed on unit heaters. Even with au 
elaborate control system, radiant 
eating can not approach the close 
and variable control of room tem- 

ratures in a zone or in an area 
within a zone which is possible with 
nit heaters. This difference is com- 
arable to the night workman who 
urns on the light directly over his 
machine instead of lighting an en- 
ire bay. (Tomorrow night he may 
@be working on another machine in a 
lifferent part of the plant.) 





Fuel Costs 


In considering claims of fuel sav- 
ng possible with radiant heating, 
e fuel required to heat areas not 
n use, hence not requiring heat, 
should be entered on the debit side 
bf the radiant heating ledger. Only 
with unit heaters (as explained 
bove) is it possible to coordinate 
heat distribution (fuel consump- 
ion) so closely with the need for 
heat in a specific area. 


Quick Warm-Up 


With unit heaters, working areas 
an be warmed to comfortable tem- 
peratures within a very short time 
fter the units are turned on. This 
S especially desirable after week- 
nd shutdowns and eliminates pro- 








Working areas can be 


longed warm-up periods or opera- 
tion of an entire grid system (at 
lower temperatures) over a week- 
end. Here again, fuel saving should 
be considered. The quick response 
of unit heaters (without anticipa- 
tory controls) to heat demands 
caused by sudden changes in out- 
side temperatures deserves consid- 
eration in any comparison of the 
two types of systems. 


Air Circulation and Ventilation 


While the adherents of radiant 
heating point out that the absence 
of air circulation prevents distribu- 
tion of dust in a plant, it is gener- 
ally recognized that air circulation 
is desirable for health and comfort. 
In fact, a very definite number of 
air changes are usually specified by 


THERE'S BEEN so much published, 
and so much interest in the sub- 
ject of radiant heating that one 
might think that all other methods 
of supplying heat to a building 
have become obsolete. “It ain't 
necessarily so,” says Mr. Druse, 
of the Modine Mig. Co., in this re- 
view of the inherent advantages of 
unit heaters as applied to indus- 
trial plants. The heating method 
for any particular building must of 
course be selected in the light of ex- 
perienced engineering and practi- 
cal judgment for the job to be done 
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warmed-up quickly 


heating engineers for most indus- 
trial heating systems. Unit heater 
systems can be designed to provide 
the necessary air changes per hour 
without the use of supplementary 
fan equipment. 

Tempering and introduction of 
outside air to meet health codes or 
individual plant requirements can 
be handled by unit heaters installed 
in conjunction with ducts... again 
without separate equipment which 
would be needed in the case of radi- 
ant heating. 

A unit heater system can be used 
to excellent advantage in the spring 
and summer months by operating 
only the fans. In this way it is pos- 
sible to provide well-planned, cool- 
ing air circulation throughout an 
entire plant without the need for 
installing independent fan 
ment at random locations. 


equip- 


Other Considerations 


In this discussion the subjects of 
warm floors, the making of repairs 
and replacements to an imbedded 
system, and comparative system 
costs have purposely been avoided. 
There have not been enough radiant 
systems in industrial plants to pro- 
vide conclusive data on these con- 
troversial points. But speaking 
positively from experience in thous- 
ands of installations over a more 
than 20-year period, we do know 
that these present no problem in 
unit heater systems. 
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Using the Re 


for Heating, 


SS ounces of basic heat supply or 
heat disposal when using the re- 
verse refrigeration cycle for heat- 
ing buildings in winter, and the 
same equipment for cooling in sum- 
mer (that is, heat supplied to evap- 
orator in the heating cycle and 
means of discarding heat from the 
condenser in the cooling cycle) may 
be generally classified as follows: 


Outside Air as Heat Source 


For cooling cycles, the outside 
atmosphere has a wide use where 
such devices as cooling towers or 
evaporative condensers are _ in- 
cluded. In this case, the heat dis- 
card temperature approaches the 
wet bulb temperature of the out- 
side air. For the heating cycle, 
however, such a procedure is not 
advisable, because the use of water 
sprays would involve limiting the 
temperature level of heat absorp- 
tion to an approach to the wet bulb, 
not the dry bulb, temperature. Also, 
in almost any climate in the U. S. 
A. there would be times when the 
water would drop below the freez- 
ing point. 

Straight dry air condensing and 
heat absorption has much merit in 
the parts of the country which do 
not have a severely cold winter cli- 
mate. Generally this includes near- 
ly all of the southern half of the 
United States. . 

The advantages of an air system 
are: 

1) A quite satisfactory balance 
between heating and cooling per- 
formance. 
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2) Elimination of troubles re- 
sulting from scale, incrustation, 
and dirt or mud often found in 
water. 

3) Greater simplicity. 

4) The plant may be built to a 
standard design or packaged unit, 
in smaller sizes (up to about 15 
tons, or 180,000 Btu per hr). 

5) Dependence of the plant per- 
formance only upon climatic condi- 
tions, and not upon various addi- 
tional factors such as water supply, 
water temperature, disposal of 
water, hardness of water, etc. 

6) Serious freeze-ups cannot oc- 
cur. 

The disadvantages of an air sys- 
tem are: 

1) The lowest ratio of perform- 
ance and the lowest maximum heat- 
ing capacity occur at the lowest 
outside temperatures. 

2) The power required for circu- 
lation of the air is a considerable 
factor because air is a gas with a 
comparatively low density and a 
low specific heat; consequently, 
large volumes of it must be han- 
dled. 

3) Under some conditions of op- 
eration there may at times be a 
troublesome accumulation of frost 
on the evaporator surfaces. How- 


Factory built, self contained v |, an 
quite possible and advisable | ,j,, 
up to 15 horsepower, says the auth. 


By %. €. Clancy 


ever, recent cycle developments ay; 
defrosting techniques have to ; 
large extent eliminated this facty 
4) The apparatus is. somewhy 
larger in physical dimensions by 
not necessarily heavier than a un’ 
using water instead of air. 


Water as Source of Heat 


In localities where city water i 
plentiful and available at reaso- 
able rates, it may be used quite aé- 
vantageously if its highest ten: 
perature is not over 80 F and it 
lowest not less than 40 F, provided 
of course, that means for dispow 
of waste water are available. 

In this connection, it must be o> 
served that in such localities 
water would be preferred in th 
summer for cooling, if combinatia 
systems of combustion heating ax 
compression cooling were use 
hence, with the same total amour 
of complete air conditioning, ‘* 
provision would have to be mat 
for part time utilization and ds 
posal of as much water as would ® 
required for year around air cont: 
tioning with reversible cycle = 
frigeration. If steam jet or # 
sorption systems are used in plat 
of compression systems, the amou 
of heat discarded is considerabl 
larger, usually from two to fo 
times as great; hence, the quanti’! 
of water wasted is larger (possili! 
as much for summer cooling al 
as would be required for both hes’ 
ing and cooling seasons combine 
if reversed cycie compress:on I* 
frigeration were used). 
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Te advantages of using city 


] an ; 
‘ig 
ther l 


r ood more compact. 


as the heat source are: 
The plant is somewhat small- 


9°, The water temperature is not 


pub 
ure 
nus! 
3 


$ st 


ot to a Sharp drop in tempera- 
coincidental with a period of 
ially cold weather. 
The lowest water temperature 
mewhat higher than the lowest 


ytside air temperature, and the 
ighest water temperature is below 
he highest outside air tempera- 


ure. 


The disadvantages are: 
1) Possibility of scale, incrusta- 


ion, and corrosion. 


9) Performance and advisability 
f installation are dependent on 


ocal conditions. 


In many cases the use of water 
from lakes, wells, the ocean, etc., 
ay be found quite attractive, espe- 
ially for larger projects, but the 


‘entire design 
ocal conditions. 


able and carefully analyzed. 

In some tases waste water from 
industral processes and the like 
nay be worth considering, but the 
possibilities are so varied and so 
extensive that we need here only 


is dependent upon 
Before selection 
pr design, complete data as to year 
round temperatures, hardness, 
pumping cost, etc., must be avail- 


tate that the individual case must 
be studied and analyzed carefully. 


Schemes of Application 


There are numerous schemes or 


ystems of application, some of 


which are patented, some of which 
a are more or less universally adapt- 
it @mable, and others which are usable 
These 










pnly in special instances. 
ay be generally classified as: 
1) Direct application of heating 
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> Heating Cycle 
—> Cooling Cycle 





Fig. 1—Systems which change from heating to cooling by switching the 
air streams have merit, for the refrigeration cycle is always the same 


or cooling to the conditioned air 
stream, with direct heat absorption 
or rejection to outside atmosphere. 

2) Direct application of heating 
or cooling to the conditioned air 
stream, with heat absorption or re- 
jection to water from city mains 
or other source. 

3) Indirect application of heat- 
ing or cooling to the conditioned 
air stream through an intermediate 
heat carrying vehicle (usually cir- 
culating water) with heat absorp- 
tion or rejection to water. (The 
absorption or rejection could, of 
course, be to outside air; however, 
the writer knows of no _ such 
projects, nor does there seem to be 
much occasion for them). 

Class 1 may be further divided: 

a) Systems which change from 
one cycle to the other (heating and 
cooling) by switching the air 
streams, with or without subcool- 
ing, sometimes provided with an ex- 
tended surface water coil for pre- 
heating of make up air or for all 
of the outside air from city water 


Fig. 2—In this scheme, on either cycle, air at the same 
condition is supplied to both evaporator and condenser 
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in an emergency, and other addi- 
tions may be made (see Fig. 1). 

This system has considerable 
merit in that the refrigerant cycle 
is always the same and the evap- 
orator and condenser always serve 
the same purpose in the same way. 
The air is handled exactly as de- 
sired, in the proper portions, and 
heat is not deliberately wasted once 
it is introduced into the air stream. 
But since the quantities of air for 
the two circuits are very different, 
it is difficult to design the evap- 
orator and condenser coils to work 
efficiently at the two very different 
air volumes and consequently dif- 
ferent air velocities. The face area 
of both blast coils must be large 
enough for the larger quantity of 
air, which in addition to the elab- 
orate and extensive system of 
switching dampers makes the plant 
quite large and bulky. It is difficult 
to be sure that all of the synchro- 
nized dampers close tightly or open 
completely. This is a reasonably 
good system, but it is difficult to 
design in a manner to obtain good 
balance. It is bulky and the first 
cost is rather high. 


Fig. 2 shows a semi-regenerative 
system; on either cycle, air at the 
same condition (mixture in equal 
quantities of outside and returned 
air) is supplied to both evaporator 
and condenser, one-half of the total 
air stream being heated and the 
other cooled, then the one required 
for the conditions conducted to the 
conditioned space and the other 
discarded. 

In mild climates, and where a 
large amount of ventilation air 
(about 50 per cent) is desired, this 
system may often be used advan- 
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Fig. 3—In this type of system, the air circuits remain unchanged 
and the space required is not as great as when air switching is used 


tageously. Its performance may be 
very considerably improved by pre- 
cooling or preheating the outside 
air taken in. Such a plant is rea- 
sonably compact and not unduly 
complicated. The air volumes 
through evaporator and condenser 
are essentially constant and equal. 


There are several other possible 
arrangements for air switching 
systems, but most of them apply 
only to special cases, such as an ap- 
plication requiring all outdoor air; 
wherein all of the air returned 
from the conditioned space is car- 
ried through the heat absorption 
or heat rejection coil (depending 
on whether the heating or cooling 
is required) and thence discarded. 
The possibilities of such systems 
are usually apparent on inspection 
of the requirements of the project. 


b) Systems using air on both 
sides, with refrigerant switching 
for change from one phase to the 
other. 


In this type of system (Fig. 3) 
the air circuits remain unchanged, 
and the space required is not as 
great as when air switching is used. 
The difficulties lie in the complex- 
ity of the switching arrangement 
and the number of automatic valves 
which must be used. Also it is dif- 
ficult to design a blast coil so that 
it will serve both functions effi- 
ciently and reliably. 

In this case (Fig. 4) the switch- 
ing is considerably simplified. The 
blast coils serve only one purpose 
and may be designed to perform 
that one function very efficiently. 

The first cost might be somewhat 
higher due to the duplication of 
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blast coils, but probably not quite 
double the amount of surface in the 
preceding scheme. The air friction 
will be higher because of the du- 
plicate coils. 

A new system, developed by the 
company with which the author is 
connected, is designed to retain the 
merits of both methods without the 
disadvantages of either. In this 
system (Fig. 5) the primary tube 
circuits are duplicated, but the sec- 
ondary surface (continuous plate 
fins) is common to both circuits. 
Thus the cost of the blast coils is 
not much more than for the system 
shown in Fig. 3, nor is the air fric- 
tion materially increased over the 
amount for the system in Fig. 3, 
yet the tube circuits are single pur- 
pose as indicated in Fig. 4 and the 
simplicity of switching in Fig. 4 is 
retained. A switching valve for 
larger size plants (5 te 15 hp) has 
also been developed, which uses the 
pressure of the compressor dis- 


Fig. 4—In this case, the 


charge gas to actuate the \ yp 
(only very small electric lot 
valves being required), thus © . 
inating large solenoid valves vc} 
may be troublesome. 

When water is used for hea‘ ab. 
sorption or rejection and then is. 
carded, we have about the sam. va. 
riety of obstacles and selectio 

Where a secondary vehic! is 
used on the delivery side, the « .ap- 
orator and condenser are 5s igle 
purpose apparatus and the flo. of 
vehicle (usually water) is swii- hed 
as may be required for use in a 
single blast coil which heats or 
cools the conditioned air as re. 
quired. 

The various possibilities of such 
systems are so numerous and yet in 
most cases so obvious that detailed 
discussion of them does not seem to 
be advisable here. Such systems 
are usually only adaptable to larg: 
projects of sufficient size to war- 
rant special analysis and design. 


General Design Considerations 


The power input is dependent 
both upon temperature lift and 
quantity of heat or cold delivered: 
consequently, it is advisable to use 
quite liberal air quantities, thus 
avoiding heating the air supplied 
to the conditioned space more than 
15 or 20 F above the temperature 
of the room. In the case of cooling, 
the amount is limited to some ex- 
tent by the dehumidification re- 
quirements. 

When air is used for condensing 
on the cooling cycle and heat ab- 
sorption on the heating cycle, quite 
large quantities are usually ad- 
visable to prevent freezing and 
frost formation and to limit the 
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emperature lift. Large quantities 
, usually be handled economically 
ncause the friction losses on this 
ide of the system are usually quite 
ow. If water is used, similar con- 
iderations and qualifications gen- 
rally apply. 

When the temperature of the 
peat supply to the evaporator, dur- 
ng the heating cycle, is such that 
he evaporating temperature on the 
eating side is much lower than 
hat of the cooling cycle, the weight 
pf gas handled by a compressor of 
given displacement may be quite 
jiferent for the two cycles, as a 
sult of the differences in specific 
lume of the vapor at the two dif- 
erent evaporating temperatures. 
onsequently, the amount of com- 
pressor displacement necessary for 
proper functioning of the system 
»nder the most severe heating con- 
jitions may be so large that it will 
werload the remainder of the sys- 
em on the cooling cycle. Consid- 
ration should be given to capacity 
ntrol of the compressor, of which 
here are several which may be 
sed effectively, such as: 

a) Variable speed motor or 
rive. 

b) Multispeed motor. 

¢) Multiple compressors. 

d) Booster for heat cycle only. 
e) Valve lifting. 

f) Clearance pockets. 

g) Partial cylinder bypass. 
Nearly all of the “tricks of trade” 
nown to the refrigerating engi- 
eer may at some time be found 
seful in reversible cycle design. 
lost important seem to be exam- 
ation and analysis of the condi- 
ions applying to the project—such 
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THERE ARE several possible sources of heat when using the reverse 
refrigeration cycle or “heat pump” for heating buildings, among which 
are the outside air, city water, water from wells, lakes, and ponds, etc. 
The advantages and disadvantages of various of the cycles of operation 
are reviewed here by Mr. Clancy, engineer with Drayer-Hanson. Inc. .. . 
In concluding his article, the author says that the reversible cycle refrig- 
eration system is ideal, in most localities, for modern, well constructed 
buildings where year ‘round conditioning is required, and that first cost 
need not be greater than the total cost of separate refrigeration plants 
and combustion heating plants designed to achieve the same objective. 
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as load calculation, weather data, 
power rates, water sources and tem- 
perature, and the careful balancing 
of power for auxiliaries against 
compressor power. 

Factory built, self contained 
units are quite possible and ad- 
visable in sizes up to 15 hp and 
such units should be designed so 
that they can be more or less uni- 
versally adaptable, at least for a 
given large section of the country. 

Plants from 15 to 50 hp will in 
all probability be custom built for 
some years to come, but the design 
of this size should be somewhat 
standardized to avoid excessive en- 
gineering and development cost on 
each project. Larger projects or 
unusual projects should be care- 
fully designed and constructed for 
the conditions and locality in which 
the system is to be used. 

It is not impossible that hot 
water heating could be added in 
conjunction with a reversed cycle 
system, using another heat pump 
to lift up the condensing tempera- 
ture of the air conditioning system 
to the hot water temperature. The 
value of this is questionable. 

The reversible cycle system seems 
to be in most cases applicable only 


Fig. 5—In this system, the primary tube circuits are duplicated, 


but the secondary surface 


is common 


to both circuits 
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to projects wherein both summer 
cooling and winter heating would 
be required. At the present these 
systems cannot be expected to com- 
pete in first cost to systems of con- 
ventional combustion heating, and 
no cooling. 


Application of Reverse Cycle 


Their use seems to be limited to 
more or less substantial modern 
buildings which require year 
around air conditioning. Special 
attention should be given to ducts, 
air distribution, and insulation. 

When perfect year around air 
conditioning is required, especially 
for modern, well constructed build- 
ings, the reversible cycle refrig- 
erating system is, in most localities, 
ideally suited, it is the author's 
opinion. 

Smaller size systems can be built 
to two or three. standardized 
schemes, one which would be suit- 
able for almost any climate which 
requires both summer cooling and 
winter heating. 

In most localities the cost of 
heating with electricity by a re- 
versed cycle system will not exceed 
the cost of heating with gas. 

The first cost need not be greater 
than the total cost of two plants, 
one for refrigeration and one for 
combustion heating, which would 
be necessary to approach the re- 
sults obtainable with a reversed 
cycle system. Furthermore, the one 
reversible cycle plant is inherently 
simple and reliable. 

The reversible cycle system is a 
very desirable power load which 
should eventually result in. still 
lower power rates and consequently 
lower operating costs. 

A sufficient number of such sys- 
tems have been built and operated 
to demonstrate their possibilities. 
In fact, the development can be re- 
garded as now being beyond the 
experimental stage. 

















HOW SHOULD PIPE WALL 
THICKNESS BE FIGURED? 


THE EDITOR—In an article entitled 
Pipe Wall Thicknesses for High 
Temperature Service Aren’t Unduly 
Conservative, published in the May 
issue of HPAC, Arthur McCutchan 
disagrees with some of the state- 
ments made by the present writer 
in the article Pipe Wall Thickness 
Based on Total Combined Stress, 
which appeared in the March 
HPAC. 

The writer is of the opinion that 
the critical stress in any structure 
is that stress which may induce 
failure — be it bending, shear, 
bursting, or any other stress. In a 
structure where all of these stres- 
ses exist, the combined stress is 
more likely to be critical. 

When considering bursting stress 
alone, all of the factors entering 
into the formulas are well known, 
the formulas have been well proved, 
and results are accurate. Why a 
high factor of safety on bursting 
is so necessary is hard to visualize 
—other than the fact that this 
stress exists throughout the entire 
pipe line and will, therefore, exist 
at points of high bending stress 
and so aggravate the total com- 
bined stress. 

The writer has never heard of 
a pipe failure from bursting. In 
1940, at a conference on pipe wall 
thickness, the statement was made 
that the Navy had never had a steel 
steam pipe failure due to bursting. 
It would be surprising if one oc- 
curred with the safety factors pro- 
vided. If a failure did occur, it 
would more likely be caused by the 
high transverse bending stresses 
which occur but are not usually 
calculated. This condition led Pro- 
fessor Hovgaard (2b)* to recom- 
mend a factor of safety of 6.0 on 
bursting; not necessarily because 
of bursting stress, but to allow for 
not calculating transverse stresses. 


Excessive Bending Muments 


Mr. McCutchan has previously 
(4a) stated, “It is only when ex- 
cessive bending moments result in 





*See bibliography at end of this dis- 
cussion, 


leakage of bolted joints, or exces- 
sive thrusts or moments displace 
anchors or cause misalignment of 
equipment, that there is any un- 
toward manisfestation of lack of 
flexibility .... The writer’s obser- 
vation of the disturbing effect of 
bending moments on bolted flanged 
joints is at variance with the re- 
assuring conclusions reached by the 
authors . . . Actual experience. . 
has indicated that even small bend- 
ing moments can cause leakage of 
an otherwise satisfactory joint.” 
Difficulties due to excessive bend- 
ing moments and thrusts are a 
form of failure of the piping sys- 
tem and are definitely within the 
scope of any discussion of pipe wall 
thickness, since excessive thickness 
is one of the direct causes of the 
excessive bending moments and 
thrusts producing leaky joints and 
misalignment of equipment. 


“OPEN FOR 


DISCUSSION” 





To quote further on this subject, 
W. H. Shipman (1) has stated, 
“Excessive bending moments at 
joints are more likely to cause trou- 
ble than excessive stress in pipe 
walls. This is witnessed by the fact 
that failures of pipe walls are rare, 
while joints leak by the thousands, 
every new power plant having some 
leaky joints until the pipe has set.” 

The writer’s use of the term 
factor of safety is exactly the same 
as that used by Professor Hov- 
gaard (4b), “...... it seems safer 
and more rational to relate this 
factor (hoop stress) to the yield 
point, which determines incipient 
breakdown. It is of interest to note 
that Lloyds’ rules, for instance, 
prescribe a thickness of pipe wall, 
which including the additional in- 
crement of 0.12 in. gives a factor 
of safety of about 7.0 relative to a 
yield point at 500 F of 27,000 psi.” 
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WHEN ENGINEERS gather to hear 
or talk, there comes a time when th 
is thrown “open for discussio 
follow this custom in these columns 
provide an for readers 
ment on articles published in HP/ 
cuss other topics of interest to 
piping, and air conditioning engine 
contractors; ask questions of auth 
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It is true that the ASA 
ards do not vary over as 
range of factors of safety 
writer stated in his origi: 
cle; it must be recognize 
ever, that the writer was s 
of all of the regulatory bod 


was attempting to include a's 


variations of the American 
of Shipping and the Coast 
It is interesting to note tha 
all of these standards pr 


relatively large factor of sa‘ 


yield strength at room t 
tures, they do not reduce 


lowable stress in the same propor. 


tion as the reduction i: 


strength for higher temperatures 
therefore, the factors of safety 


yield strength at higher ten 


pera- 


tures are reduced. To the writer 
this has some of the earmarks 
a means of evading the main p 


at issue. Since to provide the 


Same 


factor of safety at all conditions 


would produce excessive 


nesses, the factor of safety is re 


duced by changing the termin 


It is something like the designer 


who calculates a stress by on 
mula and finds that the answ 


yr 
el > 


too great; he then changes the for 


mula to get a reduced answer 


The application of this principe 
is seen in the change from the ux 


of the Barlow formula to the thi 


hick 


wall cylinder or Lamé formula for 
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‘eNOW!s 


higher pressures. It is ackn 
edged that the Barlow form: 


la is 


overly conservative (3a) for hig» 
er pressures, and so the allowable 
stresses are increased and the 
of the Lamé formula is permitted 


thereby reducing the factor of 


‘ 
Sal 


ty. It seems much more logical t 
the writer to revise the basis © 


calculation to a_principl 


whicll 


combines all of the factors whid 
tend to produce failure and app! 


a single factor of safety 


This 


would appear to be in accord 


the suggestions of W. W 
(2a) and A. E. R. deJonge 


Qmit 
OMe 


4c 


who said, “...... the fixing % 


stress limits can only be 4 
rough 
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approximation which ° 


necessity must prove to be high 
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controversial. The actual approach 
to the subject obviously is in in- 
vestigating all of the different fac- 
tors separately and more carefully 
than has hitherto been done, to fix 
for each one the limits within 
which theory and measured results 
agree, and then to compound these 
jimit factors into a common fac- 


tor.” 


Wall Thickness on Combined 
Stress Basis 


In the original article it was the 
writer’s intention to present simply 
a formula which permitted the se- 
jection of the pipe wall thickness 
on the basis of combined stress. As 
stated therein, the curves of Fig. 
4 were for the purpose of illustrat- 
ing the use of the formula and not 
necessarily the thicknesses the 
writer would recommend. The fac- 
tors of safety selected were given 
as being representative of present 
practice which would account for 
the fact that the thicknesses arrived 
at by the writer check reasonably 
well with those of the American 
Standards Association code. 

It is possible to use creep stress 
ith this formula by means of the 
method indicated in the original 
article, where it was stated, “It 
may be desirable to base the allow- 
able stress on proportional limit or 
reep stress. In any event, an al- 
owable longitudinal bending stress 
must be selected and the value so 
selected is to be considered 24 of 
his yield strength value.” This 
would still not preclude the use of 

formula for combined stress in 
he selection of the thickness. 

The writer’s suggestion that the 
hearest larger commercial thick- 
hess be used to take care of thin- 
hing out of the pipe in bending was 
mn the basis that a standard size 
bf pipe would be used. If, however, 
he pipe wall is to be ordered for 
pecial thicknesses then no addi- 
ional allowance should be neces- 
ary to allow for thinning out if 

¢ thickness is taken from the 
uggested formula. 

The writer’s comment that the 
resent rules did not in some in- 

ances provide sufficient thickness 

best be illustrated by the ac- 
empanying graph, which shows 
¢ thickness required by the 
riter's formula, the Coast Guard, 
ABS, and ASA codes for 6 in. 
andar pipe of carbon-moly steel 


08 


QO? 


7? 
S 
a 


TRICKPCSS, 
S S 
4 4 


Wal/ Thickness Required a 

2 for 6 fa. Standard Carbon-Moly Stee/ Pipe —+— 
At 900 F and Various Pressures, 
According fo Different Codes and forimu/las 


a/ 


°9 200 400 600 800 





1000 1200 /400 1620 


(800 2000 


Pressure, posi 


at 900 F and varying pressures. It 
can be seen that the thickness pro- 
vided by the present codes is in- 
creased for pressure but does not 
provide sufficient thickness at the 
lower pressures to take care of the 
bending moments which occur with 
the presently accepted stress al- 
lowances for bending. This condi- 
tion would be most noticeable in 
the case of a reheat installation 
where the pressure-temperature re- 
lationship might be 500 psi, 900 F. 


Corrosion Allowance 


The criticism directed by the 
writer toward the corrosion allow- 
ance was intended also to criticize 
the 25 per cent difference in al- 
lowable working stress permitted 
between section 3 of the Code for 
Pressure Piping, covering oil sys- 
tems, and section 1 covering power 
piping. The writer is still of the 
opinion that it is neither rational 
nor logical to use lesser thicknesses 
for oil refinery piping (which Mr. 
McCutchan states are entirely ade- 
quate for the service), than is used 
for power piping carrying either 
oil or steam at the same pressure 
and temperature. The oil refinery 
piping carries sulphur compounds 
and other highly corrosive ele- 
ments, while the oil in power plants 
has been refined and the corrosive 
elements—so far as possible—elim- 
inated. Further, in some _in- 
stances velocities permitted in oil 
refineries run as high as 30 fps 
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(sometimes even higher), while 
velocities in oil piping in power 
plants are held to within the order 
of 10 fps or less and even gas veloci- 
ties in power piping only run in 
the order of 150 fps. The steam 
in power piping is produced from 
deaerated and chemically treated 
water. Certainly, if the thicknesses 
provided by section 3 of the code 
for oil refinery piping are adequate 
for that service, there is even more 
justification for believing that the 
thicknesses required for power pip- 
ing are excessive. 


Cold Springing 


The writer’s meaning in connec- 
tion with permanent set is the 
same as indicated by A. M. Wahl 
(la), “It is not surprising to the 
writer that pipe bends so often un- 
dergo permanent set when placed in 
service .... This permanent set 
may annihilate the effect of cold 
springing, allowing excessively 
high reactions to be set up on tur- 
bines, anchors, etc.” 

The writer has not endeavored to 
discuss the question of cold spring- 
ing, relaxation, or the proper al- 
lowances for these. On board ship 
their value is somewhat doubtful. 
The writer can seldom recall seeing 
a straight length of pipe of more 
than 6 or 8 ft in length. With the 
short lengths of straight pipe, the 
large number of bends and cross- 
connections in these systems (usu- 
ally in three planes), it is possible 
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to introduce more severe stresses 
by cold springing than would exist 
without it. In industrial applica- 


tions where longer lengths of 
straight pipe may be involved, defi- 
nite advantage may be gained 
through cold springing. 


Based on Simple Principle 


The formula prepared by the 
writer is based on the simple 
principle that the “one-horse shay” 
was an excellent design, since af- 
ter running a hundred years to the 
day, it all fell to pieces at once.— 
OTis W. PAGE, chief, engineering 
plan approval, New Orleans con- 
struction office, U.S. Maritime Com- 
mission, 
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CONSTRUCTION .... 
INDUSTRY OR RACKET? 


THE EDITOR—Just a word to say 
that I think Lester T. Avery’s arti- 
cle on the construction industry, 
which appeared in the April issue 
of Heating, Piping & Air Condi- 
tioning, is the most enlightening 
article of its nature that I have 
seen in a long time. 


Laymen Should Read 


Is there any way that you could 
have this article put in Life, Time, 
Newsweek or some other source 
where laymen could have an oppor- 
tunity to benefit from it ?—GEORGE 
PARKMAN, director, building con- 
struction and maintenance, West- 
inghouse Electric Corp. 
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Cleaning and Blowiiig 
Down HRT Type Boiler: 


By JOHN G. CRONIN 


T ue HRT type of boiler should 
not be blown down with the over- 
night pressure from the banked 
fires the first thing in the morning 
because the mud has all settled on 
fire sheets during the night and 
only the sediment near the blowoff 
will pass out. Wait until the mud 
has been stirred up by rapid circu- 
lation from the fire. 

Allow to cool as much as possible 
before draining to wash. Use wash- 
out hose through top manhole first 
with lower plate on to prevent wa- 
ter splashing out into front end 
and leaking down into firebrick. 
Then wash thoroughly through 
front manhole and scrape out any 
loose scale which will not pass out 
blowoff pipe. 

Wrap old rag around washout 
nozzle for packing and insert in 
lower opening of combination pipe 
cross and give full stream. This 
will clean pipe of any loose scale. 
Hold soft ball over opening in blow- 
off cross and put about 3 in. of 
water in boiler with hose. With- 
draw ball and large flow of water 
will flush out pipe and bend. 

Header drain pipe at back of 
boilers needs regular attention. 
Mud and sediment will collect 
around stop valve and swing check 
valve and interfere with free open- 
ing of this check valve which has 
only a slight differential pressure 
to open it at any time. 

Examine boiler and blowoff pipe 
for signs of active pitting. Fill boil- 
er with all openings for escape of 
air tightly closed in order that an 
air cushion will form in boiler as 
pressure is built up by city water 
feed. Check carefully for any leaks 
around blowoff flange, pipe, riveted 
seams, ends of tubes, and rivets in 
heads securing through stayrods. 

Put in compound to prevent 


pitting and raise steam as soon as 
possible to thoroughly circulate and 
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spread compound 
heating surfaces. 

A boiler closed and filled bef, 
opening of school in fall f 
bish burning, is damaged 
water is intermittently heated fy 
weeks before steam is raised fy 
regular heating. 

When adding compound to mak 
up for that lost in blowing dow 
be certain the fresh compound 
actually fed into the boiler needing 
it. Pouring compound into receiy. 


over all wate 





ing tank with two or more boilers 

in service will allow one boiler ; 

get more than enough and anotheri§N T! 

boiler none. mendc 
Open boilers and dry out as soon{iphases 


as possible when not needed ingmphere 
spring. Make sure the dischargefii[nd co 


end of make up water feed pipe ingimercis 
receiving tank is well below theffour y 
surface of water as an aid in pre-§pansio 
venting boiler corrosion. ave r 








nents 
usly 
ustry. 
lal ve 
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Do not allow fireman to throw 
fire doors wide open at close of 
school to facilitate banking; this 
does not help brickwork and is hard 
on tube ends. — Reprinted fron 
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Printed copies of Simplified Pracfienta) 
tice Recommendation R217-46, Comin ord, 
per Water Tube and Copper a04Hiircles | 
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Airplane Heating and Ventilating 








N THE DECADE before the war tre- 
mendous strides were made in all 
bhases Of aircraft design. Though 
ere has been very little design 
d construction of planes for com- 
ercial purposes during the last 
our years, the rapid pace and ex- 
ansion required by the war effort 
ave resulted in technical achieve- 
nents far beyond anything previ- 
usly dreamed of within the in- 
ustry. The airplane, as a commer- 
ial vehicle, has outgrown its in- 
ancy and will compete strenuously 
ith other means of transportation. 
peed has always been its big talk- 
hg point because, in this fast mov- 
hg era, travel time is wasted time. 
Comfort of passengers, however, 
of utmost importance; very little 
me could be saved by a long dis- 
nee, high speed flight of 12 hr 
ration requiring about 6 hr for 
“@iental and physical recuperation. 
i« order to win the appeal of wider 
i@rcles and to prosper, commercial 
“fer traffic has to consider the com- 
rt of paying passengers, even at 
q € expense of valuable weight” 
Mi). There are many phases of 
‘mfort that concern the designer, 
SHBRch as soundproofing, galley and 

'atory facilities, and sleeping ac- 
M™modations, Our interest here is 
"@rfined to some of the problems 


Numb 


ae in parentheses refer to the 
NogTay vy. 


Maurice Martin, Senior Research Ex(-ii trie 


with which the heating and venti- 
lating engineer is concerned. With 
the trend to higher altitude flight, 
this includes defogging, defrosting, 
and pressurized cabin problems. 


Physiological Considerations 


In dealing with high altitude 
flight, the problem is more than one 
of comfort alone but is one of main- 
tenance of life and health. Low 
temperatures, low pressures, and 
lack of oxygen must be overcome 
by the heating and ventilating sys- 
tem in a large passenger plane. The 
need for oxygen and for reasonable 
temperatures and pressures seems 
rather obvious but can only be dealt 
with intelligently when approached 
from a physiological viewpoint. 

Temperature falls with altitude 
at a rate of 3.6 F per thousand feet 
until the stratosphere, where the 
temperature was at one time con- 
sidered constant at —67 F, is 
reached. Recently, it has been found 
that temperature continues to de- 
crease to —85 F, and the designer 
would do well to design for —90 
or —100 F. 

Low temperature is one of the 
sources of danger in flight at high 
altitudes. The body can make up 
for a small lack of heat by means 
of natural shivering but this is not 
even sufficient at medium altitudes. 
“Shivering is an additional cause 
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Involves Many Special Problems 


epublic Aviation 























of danger to the pilot and passen- 
gers since the involuntary exercise 
increases metabolism, requiring 
additional oxygen which is not 
readily available at high altitudes. 
This may create an oxygen lack 
where, under condition of rest, no 
lack would be apparent. The fact 
that cold impedes the circulation 
and reduces the supply of oxygen to 
the tissues accounts for the fact 
that the effects of cold are very 
similar to those of oxygen lack. 
Electrically heated suits are, of 
course, out of the question for pas- 
senger flights, and the heated, 
closed cabin is the solution” (1). 

The percentage of oxygen in the 
air is the same at 10 miles altitude 
as it is at sea level, approximately 
21 per cent. The proper approach 
to the problem, however, is from 
the viewpoint of partial pressures. 
At sea level the pressure of the air 
is 760 mm and the partial pressure 
of oxygen is 160 mm, while at 
19,250 ft the total air pressure is 
362 mm and the partial pressure of 
the oxygen is 76 mm. In other 
words, the effect of breathing air 
at 19,000 ft is about the same as 
breathing the air at sea level with 
half the oxygen removed. 

The process of breathing is a 
mechanical one in which gases move 
from an area of high pressure to 
one of low pressure. The move- 
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ments of the chest muscles and dia- 
phragm merely have the effect of 
changing the pressure within the 
lung cavity. At sea level the partial 
pressure of oxygen in the tissues is 
50 mm. The difference between this 
and the 160 mm in the air is enough 
to cause the oxygen to flow to the 
tissues over various hurdles or re- 
sistances to flow. The carbon di- 
oxide, which has a greater partial 
pressure in the blood than in the 
lungs, moves in the opposite direc- 
tion. After exhaling, the lungs still 
contain about 6 to 7 pints of air, 
called alveolar air. The newly in- 
haled air mixes with this, and the 
resultant pressure of oxygen in the 
lungs is equal to 100 mm. This par- 
tial pressure also decreases with al- 
titude and at 15,000 ft it is 37 mm. 
The partial pressure in the blood 
does not fall off as rapidly because 
much of it is in chemical combina- 
tion with red corpuscle pigment. 
While at sea level the blood carries 
96 per cent of its capacity, at 20,000 
ft this drops off to about 61 per 
cent. 

Breathing pure oxygen would 
help up to certain altitudes. If one 
were to breathe pure oxygen at 
25,000 ft, the partial pressure of 
alveolar air in the lungs would be 
about 185 mm; at 30,000 ft, 130 
mm; and at 33,000 ft, about 105 
mm or close to that at sea level. 
Above this, breathing pure oxygen 
does not help completely and at 
45,000 ft, unconsciousness may oc- 
cur (1). 

Rapid decrease in pressure expe- 
rienced in ascending to high alti- 
tude results in aerombolism or 
aerial bends. Boiling, or changing 
state from liquid to gas, can be ac- 
complished by lowering pressure 
as well as by increasing tempera- 
ture. Under normal conditions, 
nitrogen, while useless to the body, 
is forced into the blood stream by 
the higher pressure in the lungs 
and dissolves in the blood, as does 
CO,. Rapid ascent and decrease in 
pressure releases these gases from 
the blood and they appear as minute 
bubbles that merge into bubbles of 
larger size. These bubbles may 
block the circulation, press on the 
nerves, and otherwise interfere 
with normal functioning of the 
body. If ascent is slow enough, the 
lungs could get rid of the nitrogen, 
but the rate of climb would have to 
be 80 fpm. Below 30,000 ft, there 
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is not much danger of aerombolism, 
but long flight above this altitude 
produces serious effects. The pres- 
surized cabin offers a solution of 
this difficulty as the change in pres- 
sure in descent or ascent can be 
artificially limited by the pressure 
control mechanism. 

At lower altitudes, the difficulties 
which most passengers experience 
in keeping the pressure in their 
middle ears equalized has necessi- 
tated the limiting of commercial air 
transports to a rate of climb of 300 
fpm or less. “This rate of ascent 
or descent is not economical in air- 








COMFORT OF airplane pas- 
sengers is of the utmost im- 
portance; very little time 
could be saved, for example, 
by a long distance, high | 
speed flight of 12 hours’ | 
duration requiring about six | 
hours for mental and physi- 
cal recuperation. Thus, com- | 
mercial air traffic must con- 
sider the comfort of paying 
passengers even at the ex- 
pense of valuable weight. In 
dealing with high altitude 
flight, the problem is more 
than one of comfort alone, 
but is one of maintenance of 
life and health as well.... | 
The author reviews here | 
some of the special problems — 
met in heating and ventilat- — 
ing commercial planes. This — 
| article is based on the thesis 
| he submitted in partial ful- 
| fillment of the requirements 
for the degree of master | 
of aeronautical engineering, 
College of Engineering, New 
York University 


craft operation and is one of the 
more important advantages for 
the pressure cabin, in that the 
amount of barometric change with 
ascent to high altitude can be lim- 
ited” (12). 

The usual requirements of a good 
air conditioning system on the 
ground include comfortable tem- 
perature, proper air distribution, 
cleanliness of air, and humidity 
control. For the airplane we must 
add the necessity of pressurization. 
The control of humidity in pres- 
sure cabin aircraft, however, pre- 
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sents a formidable problem  -cay,, 


of the fact that the human : qujn. e 
ment and the technical © quip. * 4 
ments are diametrically posed 

For human comfort, a rela \¢ hy see 
midity of 25 to 50 per cen is cfm) 
sirable. If such a humidity = main 
tained in a pressure cabi hoy of 
ever, all of the cabin wind: vs wy , 
frost over and interfere wh oy; gs 
side vision. Technically, t:e dey W 
point of the cabin air must + 
below the inside surface t: mper, wy 
ture of the cabin window ‘0 pr sbin 
vent frost. Naturally, the lower th irks 


relative humidity the lower th@y... 
dew point at cabin temper :ture. entil 
Quantity of Air Supply ppre 

entil 

Though each problem is intedpouh 
related with the others, as « beginMlacis 
ning to the development of desig de 
procedure, a preliminary estimat@iy st; 
of the amount of outdoor air mior 
quired must be made. A. A. Am#iippis 


hym has concisely summed up th uppls 
requirements of the ventilating sy tely | 
tem (3). Iho 

“The supplied air must furnisfipend 
sufficient oxygen for respiratorgihe au 


purpeses to the absolute ceiling ofipost | 
the airplane and must be reasonfhitaliz 
ably clean and free of dust, baciipove | 








teria, etc. ating 
“It must provide constant circugiir, 

lation, net rapid enough to caus oun 

harmful drafts, yet capable of reifroduc 


moving smoke and objectionabl@Morted 
odors which increase the tendeniibrobler 
to airsickness. ext 

“It must keep the percentage i The 
CO, in the air down to a desirabi@Meted y 
level. Dsses t 

“It must have sufficient but nol the | 
too much cooling power to insu! 
the comfortable maintenance 
normal body temperature withou 
undue restraint or demand up 
bodily activities. 

“It must provide for proper é 
tribution of both humidity @ 
heat. 

“If air and heat supply are ca 
bined, with air being the 
transfer medium, air must be int 
duced in sufficient quantities 
prevent the need for high inlet te 
peratures. 

“At high altitudes, it must aid 
maintaining a safe pressure aro 
the body.” 

The most usual amount of ¢ 
door air introduced for an ins 
tion similar to an airplane in “ 
ventional ventilation desig? 
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bout 20 to 30 cfm per person (4). 
ntroducing this large quantity of 
ytdoor air at high altitudes, how- 
ver, would result in large sizes of 
eating equipment as well as very 
pw humidities. The humidity prob- 
»m is complex in that the comfort 
uirement requires humidities 
oo high for proper defrosting. 

The Army Air Corps determined 
t Wright Field that 1 cfm per per- 
n is enough to keep the CO, con- 
ent at a desired level, 5 cfm if the 
abin air is recirculated will be 
airly comfortable, and 10 cfm will 
ake care of comfort and adequate 
rentilation (5). Ten cfm is also 
pproved as a minimum in common 
entilation practice (4). This 
hould be considered on a poundage 
basis for all altitudes, due to change 
density with altitude. Ten cfm 
ff standard air, density 0.075 Ib 
ber cu ft, is equal to 45 lb per hr. 
his small amount of outdoor air 
upply would require a proportion- 
tely large amount of recirculation. 
Although some authorities recom- 
nend no recirculation at all (6), 
e author believes that it would be 
nost economical to use some “re- 
italizing” agent or method to re- 
nove tobacco, food and other stag- 
hating odors from the recirculated 
ir. At lower altitudes, greater 
ounts of outdoor air may be in- 
roduced and less recirculation re- 
orted to as the humidity and heat 
roblem would not exist to as great 
n extent as at high altitude. 

The amount of air to be recircu- 
ited will also depend on the heat 
bsses through the shell of the plane 
) the outside air. A high delivery 
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temperature is particularly unde- 
sirable for comfortable conditions. 
Of course, the larger the mass of 
air used to overcome the heat trans- 
mission losses, the lower the deliv- 
ery temperature, and the designer 
will have to choose a quantity to be 
recirculated that will give reason- 
ably low delivery temperatures 
without too rapid a rate of air 
change in the cabin. A maximum 
rate of air change in the cabin 
would be one change per minute, 
and an average about one change 
in two minutes, a rate which should 
not be exceeded unless unusually 
high delivery temperatures would 
result. The maximum temperature 
differential of delivered air above 
cabin air should be about 90 F. If 
higher temperatures must be used, 
extreme care should be exercised to 
prevent the discharge of air direct- 
ly toward occupied areas. 


Heat Transmission Coefficient 


The calculation of heat transmis- 
sion through various sections of the 
shell of the plane is a straight- 
forward one and involves the de- 
termination of an overall heat 
transfer coefficient for each type of 
section—uninsulated portions, in- 
sulated portions, glass area, etc. 
The overall coefficient of heat trans- 
fer for any section is the Btu per 
hr transmitted through the section 
per sq ft of exposed surface per F 
temperature difference between the 
outside air and the design cabin 
temperature. 

The general relationship connect- 
ing the overall heat transfer co- 
efficient and the particular coeffi- 


Comfort of passengers is of utmost importance 
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cients of the component material of 
a particular section is: 
1 1 1 1 


where U = overall heat transfer co 
efficient, Btu per hr per sq ft per F; 
h; = inside surface heat transfer co- 
efficient; A. outside surface heat 
transfer coefficient; x = thickness of 
particular insulating material layer; 
k= thermal conductivity of particu- 
lar insulating layer in Btu per hr per 
sq ft per F per unit thickness; and 
C = conductance of air space. 

A simple construction is shown 
in Fig. 1. 

1 
U - 

(1/heo) + (k/ax) (1/h,) 

The resistance of the metal shell 
is negligible compared to the 
others. For this formula, the con- 
ductivity of the insulation can be 
from manufacturers’ 
logs. The inside surface coefficient 
is taken as 1.65 if the cabin condi- 
tions can be considered as “still 
air” (4). For cases where there is 
a known value of air motion, one 
of the formulas mentioned below 
for outside air might be used. The 
outside surface coefficient at the 
high velocities encountered is very 
large small 
that an exact value is really not 
necessary. For certain calculations, 
however, especially defrosting, a 
rather exact value would be de- 
sirable. 

Of all formulas investigated, 
there are two that seem most rea- 
sonable. 


eV oe 
h,= 0.050% ( — ye 1.65 ¢ T,./T 


os 
where K = conductivity of air, Btu 
per hr per sq ft per F per ft; p 
density of air, lb per cu ft; o = stand- 
ard altitude density ratio of air; T = 
absolute temperature, F; « = coeffi- 
cient of viscosity of air lb per sec ft; 
T, = standard temperature at alti- 
tude (absolute); V = velocity of air 
over the surface, ft per sec. 


Any length factor is omitted on 
the formulator’s premise that above 


found cata- 


(i.e., resistance) so 
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a certain length this factor is un- 
important. The second term on the 
right hand side of the equation is 
emperical. 

Another source (8) gives a more 
complicated formula but one which 
is more exact and can be used for 
inside surface coefficients when 
there is definite air motion in the 
cabin. 








Vialp 
For Reynolds’ number less 
ug 
than 50,000, i.e., V,,/<16 ft®/sec. 
h Viunle\ “7 
—__—__—— (Pr)*/* =0.66( ) 
3600 ¢,Vimp u’g 
where Pr= Prandtl modulus= 
“' eng (3600) 
Ss e.g., for air at 50 F, sea 
level: 





A=2.45 ( shes ) 
1 


For Reynolds’ number greater 
than 50,000, or for air at 50 F, 
Vunl>16 ft*/sec. 


h Valp \"/* 
———-(Pr)**= 0.36 (——* ) 
3600 ¢,V imp u'g 


e.g., for air at 50 F 


Viup \** 
h = 4.25 ( ) 
p-* 


where h = Btu per hr per sq ft per 
F; V»=velocity of main body of mov- 
ing fluid in ft per sec; u’ = absolute 
viscosity, lb sec per sq ft; 1 = length 
of surface measured parallel to the 
air stream, ft. 


The coefficient 1.65 for inside 
surface films is an empirical one 
based on various types of building 
constructions (4). As an approxi- 
mate value, it is also used for air- 
plane design (7). A more exact 
value can be obtained from the 
above formula for low Reynolds’ 
numbers when there is some air 
motion. For natural convection the 
following formula may be used: 


pe \'? 
h= 0.30 At®* ( ~) 
Po 


where At=temperature difference, 
surface to air; p= density of air at 
the arithmetic mean of plate tempera- 
ture and ambient gas temperatures at 
the pressure of the ambient gas; po = 
standard density of the air at 70 F, 
one atmosphere. 


The surface transfer coefficient 
is the coefficient of a thin layer or 
film of air immediately adjacent to 
a surface. This coefficient has its 
effect when considering bare steel 
walls of the plane, but as the thick- 
ness of insulation or complexity of 
construction increases, the effect 
of the surface transfer coefficient 
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drops off and the outside surface 
coefficient at appreciable velocities 
ean be neglected in computing an 
overall coefficient. For certain cal- 
culations, however, especially de- 
frosting, a rather exact value is 
desirable. 

The calculation of the overall co- 
efficients of aircraft structures 
based on theoretical concepts is ex- 
tremely difficult. For example, no 
formulas for air space conductances 
in built-up curved sections are 
available. A great deal of research 
remains to be done to determine 
the proper coefficients to be used. 
Utilization of empirical data based 
on building construction experience 
is very approximate. 
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It might be well to point out that 
no matter how well the plane wall 
is insulated, the insulation would 
be rendered almost ineffective if 
any fair amount of metal in direct 
contact with the shell of the plane 
were allowed to protrude through 
the insulation. In portions of the 
plane where shell stiffeners are un- 
insulated, calculations show that 
the exposed stiffeners more than 
double the heat transmitted through 
the structure. 

If the stiffener spacing is 3% ft, 
we take a typical section 1 ft high 
and 3% ft wide, determine the 
transfer through this section in 
Btu per sq ft and divide by 3% to 
determine U. Heat flows in parallel 
through the insulated section and 
through the stiffener and the total 
through the 3% ft sq section is 
the sum of both. 

The flow through the stiffener is 
computed as follows: 

At high velocity, the resistance 
of the outside film coefficient is 
negligible. Therefore, the steel wall 
and, due to direct steel contact, the 
stiffener at point O, Fig. 2, will be 
—30 F. The stiffener is similar to 
any exposed bar fin for which 
McAdams (10) gives the formula: 





(At)m tanhaz, 


(At) rs aX¢ 
where Ato=temperature di: rene 
at base of fin, 100 F; xr=le sth » 
exposed fin=3 in. =0.25 f. «- 


( — ) 0.5 

ks 

h = surface transfer coefficie: 1.83 
Btu per hr per sq ft per P: ; 
=exposed perimeter of cro s se. 
tion = 2 ft; S=cross section | arg 
= 0.25 sq ft; k= thermal co: ‘uctiy. 
ity = 117 Btu per hr per sq f per F 
per ft; (Atm) =temperature differ. 
ence for entire fin. 


( 1.65 x 2 ) , 

es fF J — 0.336 

117 x 0.25 

ax, = 0.836 x 0.25 — 0.084 
tan hax; = 0.0838 


0.0838 


0.084 
Q: (through stiffener) 
Ate X 1.65 x 2 x0.25 x 1 = 82.3 
Neglecting the outside surface 
resistance, which is of no conse. 
quence, the coefficient for the panel 
itself would be 


1 

nae = (), 2) 

1 1 
— + —-- 

1.65 0.24 

Thermal conductivity of the in- 
sulation used in this example 
0.24. 

Heat flow through the panel in 
Btu per hr: 


Q: = 0.21 x 100 x3.5 = 73.5 


Overall coefficient: 


Q:+ Q: 


3.5 x 100 

The exposed stiffener has mor 
than doubled the heat transmitted 
through the structure. 

The particular calculation seems 
to indicate that the same result 
would have been obtained by con 
sidering the stiffener as an addi 
tional area of uninsulated metal. 
However, the form indicated above 
should be used and would result in 
a different solution if a_ higher 
value of hk or lower k would have 
been indicated by different coné- 
tions. It would be erroneous to & 
sume that the stiffener represented 
additional exposed surface. 

The proper type of insulation 
would therefore be one that covers 
the stiffeners also and eliminates # 
much metal “short circuiting” * 
possible. Of course, some meats ° 
attachment of the insulation to th 
shell of the plane is necessary, bit 
phenolic fittings may be used ang 
metallic circuits kept to a minh 
mum. 





x 100 = 99.8 F 
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4ig. 3 - Heat Balance 
for Maintaining Cabin at 70 F 





usually required. This latter condi- 
tion may be expected in the mod- 
ern passenger transport. 

A typical preblem would be as 











of Y +/20 
: SN Max. Temp. follows (11): A _ small pressure 
§ 8 cabin is supplied by a supercharger 
% +80 delivering 2.6 lb per min of air at 
7 hg altitudes up to 35,000 ft. Above 
t. QS 35,000 ft the delivery is as follows: 
] +40 40,000 ft, 2.5 lb per min; 45,000 ft, 
F 3 2.4 Ib per min; 50,000 ft, 2.3 Ib per 
r t min. The cabin walls are insulated 
0 with 0.50 in. of insulation having a 
10 i i conductivity of 0.24 and a double 
Au plare window installation is previded. 
40 There are 59.30 sq ft of exposed 
y Mean Temp. metal surface and 11.80 sq ft of 
window area through which heat 
38 - loss will occur. If the outside air 
3 7 temperatures and supercharger air 
: delivery temperatures were in ac- 
. & > cordance with Table 1, the curves 
. * ~t€0 resulting from the heat balance cal- 
. culations for extreme limits would 
be as shown in Fig. 3. 
-/60 
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Should We Use Units for 
Heating a Greenhouse? 


F ottowine is a previous ques- 
tion from a reader, with a number 
of answers to the problem on which 
he requested information: 

We have a customer who has a 
large greenhouse in which he grows 
only tomatoes which are, of course, 
for marketing purposes. This 
greenhouse is heated with pipe 
coils, but the humidity in his green- 
house is so high that he is troubled 
greatly with leaf mold, which has 
caused at least 40 per cent reduc- 
tion in production. We are of the 
opinion that this could be elimi- 
nated by using a unit heater in- 
stead of pipe coils, and would ap- 
preciate very much your sugges- 
tion. 

We have proposed, in this partic- 
ular instance, to furnish gas fired 
propeller type unit heaters, but the 
question has arisen, of course, as to 
whether the hot air from the heat- 
ers would be injurious to the toma- 
toes, as these tomatoes grow at least 
6 ft high and this does not leave 
very much space above the toma- 
toes. Will the hot air coming from 
the heater be injurious to plants? 
—J. C. F. 


ADMIT OUTSIDE AIR TO 
KEEP HUMIDITY DOWN 


Our experience in greenhouse 
heating is limited to the commonly 
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accepted direct radiation type using 
either steam or forced hot water 
through radiators or pipe coils. We 
know of no installation in which 
unit heaters or forced circulation is 
used. It is our impression that it is 
desirable to keep air circulation 
down to a minimum. 

Please bear in mind that the in- 
formation which we offer is simply 
an opinion and is not based on au- 
thoritative data. We would imagine 
that any heating system which is 
based on circulation of air and the 
proper distribution of air for heat- 
ing would not work out satisfac- 
torily in a greenhouse because with 
growing plants the rapid air circu- 
lation would cause a drying out of 
the leaf surfaces—and then, too, 
distribution would be hampered be- 
cause the plants would occupy more 
or less space in the greenhouse as 
they grow. 

If anything, we would think that 
forced air would cause a higher 
humidity to be maintained in the 
space because of the fact that in- 
creased circulation would cause 
more moisture to be given off by 
the plants and from the ground 
surface. 

We believe that the proper solu- 
tion to this problem is to admit 
enough low moisture outside air 


into the room to dilute the | 


in the space and hold the prope 
This probably could bp 
natural mean 
with an exhaust that leads frop 
near the floor level out through th 
peak of the roof, and intake dye 
located near the ground level apé 
extending upward and discharging 
into the space near the peak of th 
greenhouse. It would be preferable 
however, to admit the air by force 
means and temper it to approxi. 
mately the temperature in the space 


humidity. 
accomplished by 


before coming in contact with th 
plants.—H. W. H. 


USE DUCT SYSTEM 
WITH UNIT HEATERS 


In heating greenhouses it is ne- 


essary that air velocity and temper 
ature be kept constantly under con 
trol; otherwise, damage results t 
the growing plants. To overcom 
this, it is necessary to use a du 
system in conjunction with the ui 
heaters. In a normal installation 
the warmed air from the heater i 
carried along the peak of the ro 
in a metal duct. At each out 
on this duct an air diffuser is i 
stalled. The number of these outlet 
depends upon a calculated velocit} 
and Btu loss. 

The wiring on the unit heate 
itself should be changed from t 
standard wiring, so that a bo 
netstat can be placed in the du 
system to prevent air temperatu! 
exceeding 115 to 125 F at the a 
outlets. In other words, this bot 
net control would operate the fu 
solenoid valve while the fan ru 
continuously during the heatii 
cycle. 

An installation of this type ™ 
made in a orsnnal acca prival 
greenhouse several years ago # 


ANSWERS TO 


PREVIOUS QUESTION 
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were very good trom tne 
nt of continuous circula- 
fresh air (some fresh air 
introduced into the duct 
tem from the outside), and 
ery reasonable operating costs. I 
annot, however, guarantee that 
his type of heating would do away 
ith the leaf mold mentioned—but 
his type of heating certainly re- 
yces relative humidity to a consid- 
rable extent.—C. C. O. 


OBLEM IS ONE OF VAPOR 
ORPTION AND REMOVAL 
The method of providing heat to 
greenhouse has very little to do 
ith the humidity in the green- 
ouse. The humidity is the result of 
noisture given off from the plants 
hemselves, and from the earth in 
hich they are growing, and just 
s much humidity would be given 
f if the temperature were main- 
nined at the same degree, whether 
e greenhouse were heated by hot 
ater coils or by unit heaters, and 
e only way that the humidity can 
» reduced that we know of is to 
ring in some fresh air from out- 
oors, heat it in passing it through 
he unit heater, and allow it to 
sape through vents in the upper 
art of the greenhouse. 
This warm air coming from out- 
ors will have extremely low hu- 
nidity when it leaves the unit 
eater, and will absorb a great deal 
f moisture, but some provision 
ust be made for that moisture 
den air to escape if he wants to 
duce his humidity. 
The same thing could be accom- 
lished by allowing air to enter the 
eenhouse beneath the benches on 
hich the tomatoes grow, and vent- 
ng it through the top. This cool 
ir coming in would have great 
oisture capacity, and if properly 
tated, either by passing over the 
ipe coils, or by passing through 
unit, it would reduce the humidity 
h the greenhouse. 
I would be .very much inclined 
) believe that a unit heater in a 
reenhouse would be apt to cause 
rious damage to the tomatoes in 
immediate vicinity. 
In other words, J.C.F.’s problem 
ohne of vapor absorption and re- 
oval, and we know from past ex- 
rience on dye houses, and other 
aces where vast amounts of mois- 
e are present and given off in 
Process, that the only way to 


esults 
tandp: 
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get rid of it is to absorb it by in- 
troducing fresh air from outdoors 
and allowing moisture laden air to 
escape through vents in the top of 
the room, and the same remarks 
apply to a greenhouse.—A. C. B. 


HEATING COILS WITH 
PROPER FAN EQUIPMENT 


Some years ago we furnished 
heating equipment for a commer- 
cial greenhouse used for growing 
tomatoes in water culture. The 
equipment was not of the unit heat- 
er type, but consisted of heating 
coils with proper fan equipment, 
which delivered heated fresh air 
into a series of underground ducts 
under the growing troughs. 

Carbon dioxide gas was intro- 
duced into the air stream, and we 
understand that this, combined 
with the gentle air circulation set 
up in the greenhouse, proved very 
satisfactory. 

We do not believe that unit heat- 
ers with high final temperature de- 
livering the warm air on the plant 
vines would prove very successful. 
We believe that very low final air 
temperature must be maintained 
and that this air should be so in- 
troduced as to prevent excessive 
drying and shriveling of the vines. 
—T. R. P. 


DEPARTMENT OF AGRICULTURE 
ISSUED BULLETIN ON UNITS 


Some years ago, the writer had 
considerable experience with the 
operation of unit heaters in green- 
houses. As a matter of fact, the 
U. S. Department of Agriculture 
put out a bulletin on the use of unit 
heaters in greenhouses which can 
be obtained by writing to the De- 
partment of Agriculture. The exact 
title of this bulletin and serial num- 
ber are not known to me at this 
time but I think if J.C.F merely 
mentioned that he desired informa- 
tion on the use of unit heaters in 
greenbouses this will bring forth 
a copy. 

The results of tests made indi- 
cate the use of unit heaters would 
not displace completely the use of 
pipe coils in greenhouse work. 
However, as a supplement to coils 
and for use as booster heaters, the 
results were excellent. There was 
an increase in pollination rate for 
those greenhouse commodities in 
need of air circulation for good pol- 
lination. The greenhouse itself was 
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WHAT CAUSES WATER 


TO LEAVE THIS BOILER? 





As a subscriber to HPAC, and a 
member of the piping trade, I have 
a problem that I wish to submit; it 
is one that made its first appear- 
ance a year ago. 

An installation has a high pres- 
sure fire tube boiler of the hori- 
zontal type and two-thirds back in 
the fire box are two 4 in. tubes that 
form an “X” and connect between 
the sides of the water section of the 
boiler some 8 in. above the mud rim 
(that is, the lower part of the “X”; 
the upper part is about a foot above 
that). I presume that this is a sort 
of a “booster,” as it is in the direct 
path of the oil-fired flame and at 
the point of most intense heat. 
Now, when the flues become sooted 
slightly, the water has a tendency 
to leave the boiler and cannot be 
controlled as the encrustation in- 
creases, thus causing the operator 
to pull the fire, cool the boiler, and 
clean the flues. 

I am of the opinion that the re- 
moval of this booster contraption 
and welding in plates on the water 
section involved will correct the sit- 
uation as I am of the belief that the 
intense flame directly on these 4 in. 
pipes causes too rapid conversion 
of the water into vapor, or in other 
words blasts the water out of the 
boiler. This booster gets white hot. 

Another boiler nearby and with- 
out this contraption operates nicely. 

The connection out of the boiler 
in question is correctly sized and 
ties into a header of sufficient ca- 
pacity, so that detail is out of the 
question. 

We now have the opportunity to 
remedy this situation as the sum- 
mer load can be taken care of by 
the nearby boiler. : 

I'd appreciate any information 
which would help us in solving this 
problem.—E. G. S. 


You are invited to submit an an- 
swer to E.G.S.’s boiler problem for 
publication in these pages. Suitable 
answers will be paid for at regular 
rates, with additional payment for 
sketches. You are also invited to 
submit a question for publication 
here. 
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“Our customer grows tomatoes for marketing” 


kept dryer and there was a better 
transmission of sun due to the unit 
heater tending to keep the moisture 
off the glass. 

It would be the writer’s opinion 
that in the case of leaf mold on to- 
mato plants that proper use of the 
ventilating sash in the greenhouse 
would be helpful and it would also 
be his opinion that unit heaters 
used as described above would also 
help to correct this condition. 

The placing of unit heaters in a 
greenhouse must be very carefully 
done, and as I remember it, the best 
results were obtained by placing 
the unit heaters near the blank wall 
either hung to blow down the ridge 
or at least in the aisle spaces so 
that there would be no direct im- 
yingement of the air on the plants. 
If there was no blank wall space in 
the greenhouse they should be so 
placed as to not impede the sun 
any more than possible. It would 
be the writer’s opinion in the case 
of tomato plants that the heated 
air from the unit heater would have 
a bad effect on the tomato vines 
and on the tomatoes themselves if 
it were allowed to strike directly on 
them without first being diffused. 

Incidentally all of the tests and 
operations that the writer is famil- 
iar with on the use of unit heaters 
was in connection with the use of 
steam or hot water and in no case 
were gas-fired unit heaters in- 
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volved. It would seem that since 
steam or hot water is available for 
the coils that it would be more log- 
ical to use steam or hot water unit 
heaters. It would be the writer’s 
supposition that gas-fired unit 
heaters might cause some difficulty 
due to the heat of the air stream 
and the possibility of escape of the 
products of combustion.—C. S. S. 


USE CARE IN DISCHARGING 
AIR FROM THE UNIT 


In our opinion, the only practical 
way to reduce the humidity would 
be the use of unit heaters drawing 
in fresh air and it may be neces- 
sary to provide exhaust facilities 
unless leakage can be provided to 
take the place of the fresh air 
drawn through the unit heaters. 

Care would have to be used in 
discharging the air from the unit 
heater. It should be discharged 
upward along the roof of the green- 
house in order not to injure the 
plants. 

We have used such a system in 
connection with certain industrial 
operations where high humidities 
are created and it invariably has 
worked out satisfactorily.—R. T. T. 


BETTER AIR CIRCULATION 
SHOULD HELP 


Presumably, the excessive high 
humidity and the mold growth oc- 
curs at the lower levels. Improve- 


ment in the humidity shoul 
tained with better circula 
the air. A unit heater with 
vision for positive air cir 
offers the facility for bette 
sion and improved humidit 

We have no information ; 
effect of the hot air curre: 
the plants or intermittent 
currents as might be obt: 
this instance due to the 
space above the plants. Th 
been instances where tile di 
been installed in greenhous: 
crease the air circulation « 
pipe coils to do away wit! 
tionably high humidity in 
regions of the house.—D. N 


CONTROL UNIT HEATER 
WITH A HUMIDISTAT 


We do not see how simp! 


ing the method of heatin, 


from pipe coil to recirculati 
unit heaters is going to 

good as far as reducing the 
ity is concerned. Simply c! 
the type of heating system 
going to alter the humidit) 
space. 


In order to reduce the humidity 
some means should be provi 
outside 


introduce some dry 


inging 


‘ 


e not 


lag 
aed 


Possibly this could be accomplished 
by simply installing an exhaust fan 


and allowing an equivalent 


m™ 


of make-up air to enter the green- 


house from some adjoining 
ing. This, of course, would 
an additional load on the 


hi} 


mM pose 


"Pr nt 
presel 


pipe coils to heat up this incoming 


have a sufficient capacity f 


a 


air, and if these pipe coils d 


r this 


purpose, then more positive results 
might be obtained by installing 4 


unit heater connected to the « 


and arranged so as to draw 
from the outside and heat 


the proper temperature. The a 


of this unit heater could 


trolled by a humidistat, so t 


would operate only when 
midity went 
mined level. 

While we have no definit: 
ence in the application of wu! 
ers to such a greenhouse, Ww’ 
be rather inclined to belic 
blowing hot air over the 
would be injurious. 
we were installing a unit |! 
reduce the humidity in the 
described above, it would 
inclination to install it at 
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ine, 80 a8 to discharge the heated 
ir brought in from the outside to 
juce the humidity so it would not 
iow directly on the plants them- 
selves.— J.S. K. 


st BE CAREFUL 
AIR CIRCULATION 

We have been in the unit heater 
jsiness for a good many years, and 
sjong as we can remember we have 
en very careful to avoid the use 
f unit heaters in greenhouses. The 
rly installations which were made 
hack in 1926 or thereabouts proved 
»destructive to the plants and flow- 
rs that it has left a very lasting 
mpression on the writer. We would 
ot knowingly permit anyone in our 
rganization to put a unit heater in 
greenhouse. Our experience at 
hat time was to the effect that the 
oducts in the greenhouse wilted. 
We don’t wish to convey the 
ought that there has not been any 
progress in the application of unit 
eaters to greenhouses since that 
ime; we have heard other people 
ay that they have made successful 
nstallations, but our experience 
vas so Vivid back in 1926 that we 
ould not take the chance again. 


We think there is no question but 
hat some air circulation in the 
reenhouse would help to alleviate 
he condition explained in J.F.'s let- 
r. At the same time, the very air 
irculation which alleviates the con- 
ition is one of the factors which 
used the bad results on the instal- 
tion with which we are familiar. 

ether tomato plants would be 
rdy enough to stand up we do not 
now. Insofar as our experience is 
wncerned, it would be purely an 
xperiment if one were to place 
nit heaters in a greenhouse of this 
ype and take in a little fresh air 
rom the outside, together with re- 
reulated air and warm it up 
hrough the unit and create a posi- 
ve circulation within the enclo- 
ire—C. E. S. 


EE IMPORTANT FACTORS 
GREENHOUSE HEATING 
Before undertaking a botanical 
den job, we made a very serious 
udy of greenhouse heating, and 
e following remarks are based 
ore on this survey than on any 
sults that we might have ob- 
ined, because we have never been 
ven a chance to put our theories 
practice, 


A) Pipe coils seem to be the 
standard method of heating green- 
houses. We would attribute this to 
three reasons: 


1) Lower air velocities and a film 
of warm air rising alongside the ex- 
posed surfaces. 


2) Better distribution of the heat 
and less stratification. 


3) The absence of any mechanical 
equipment that would have to be espe- 
cially constructed to be waterproof 
against the spraying of the plants, 

B) There is no doubt that a 
greenhouse could be successfully 
heated with unit heaters, but they 
would, of necessity, have to be the 
horizontal type, installed not too 
far from the floor, and be equipped 
with recirculating ducts. In the 
matter of air movement, we are 
under the impression that ferns are 
the only type of plant which might 
derive some advantage from a 
rapid air motion in the heated 
space. It is our belief that still air 
is ideal for the growth of fruits 
and vegetables. 


C) Whether unit heaters or pipe 
coils are used, this will not increase 
or decrease the amount of humidity 
held in suspension in the air. It 
may, however, change the degree 
of concentration of moisture at cer- 
tain levels, and there is no doubt 
that less stratification of the air, 
which would be caused by unit 
heaters mixing the air between the 
top of the unit heater and the floor 
space, might help matters a little 
between the level of the floor and 
the unit heaters providing, of 
course, recirculating ducts are in- 
stalled. 


D) If trouble is experienced with 
leaf mold and the cause of it is 
traced back to too heavy a concen- 
tration of moisture in the air, the 
answer to this problem, we believe, 
would be the installation of a com- 
plete ventilation system, which 
could remove a certain amount of 
humidity from the air and cut it 
down to say 25 per cent, but not be- 
low this figure. This might entail 
taking air in from the outside and 
washing it, but if this greenhouse 
is a very large one, the savings ef- 
fected might warrant the expense. 
We are not advocating heating the 
greenhouse by ventilation. The pipe 
coils should remain in place, and 
if at all possible, be fed with steam 
under variable temperatures, so 
that heat will be on at all times and 
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the whole body of air in the green- 
house kept in motion and a film of 
warm air maintained in front of 
the exposed surfaces continuously. 
Then the ventilation system should 
supply air at the temperature at 
which the greenhouse had to be 
maintained and would simply be 
used as a “blotter,” which would 
absorb the surplus moisture. 

We might conclude by saying 
that the three most important fea- 
tures of greenhouse heating are: 

1) Continuous supply of heat 
through the greenhouse under varia- 
ble rates so as to eliminate rapid 
warming and cooling shocks to the 
plants. 

2) Low velocity air motion and a 
minimum of stratification. 


3) Humidity controlled within a 
range of 10 per cent of the ideal con- 
ditions for the plants concerned. 


—M. O. 


UNIT HEATERS HAVE 
FIVE ADVANTAGES 


The following information on 
unit heaters was given in a De- 
partment of Agriculture circular 
No. 254, issued in December 1932, 
entitled Greenhouse Heating, by 
Arthur H. Senner. 

“Unit heaters have. been little 
used in greenhouses as yet. Some 
characteristics of unit heaters 
would seem to be ideal for this type 
of service, but no definite conclu- 
sions as to their practicability or 
their superiority over the ordinary 
type of radiation can be drawn un- 
til more tests have been made. 

“Some of the chief advantages 
claimed for unit heaters in green- 
houses are (1) relatively uniform 
temperature distribution, resulting 
from the effect of the fan in direct- 
ing the heated air downward; (2) 
very little shading of crops, due to 
small, compact heating units with 
only a minimum of piping; (3) 
ease of control, through automatic 
control devices and varying the 
speed of the fan; (4) flexibility— 
the temperature can be raised or 
lowered quickly; and (5) a gentle 
air motion advantageous to crop 
growth provided by the circulation 
fan. One apparent disadvantage is 
the fact that continuity of opera- 
tion depends upon the electric 
service.” 

This bulletin is available from 
the Superintendent of Documents, 
Washington, D. C., for 5c. 

N. E. B. 
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The Air We Live In 


Ax CONDITIONING in its true- 
sense is the promotion or encour- 
agement of such air around the 
body of man as will aid his 
personal heat control equipment 
to function with maximum com- 
fort. Thus, air conditioning deals 
with the moisture content of the 

air he breathes 
_| and that which 
touches his 
body. If the air 
is warm enough 
or cool enough 
and if it does 
not carry un- 
pleasant odors, 
and if it has 
———__——| some oxygen 
= cae and if it moves 
% around the man 
enough to displace the too hot, too 
damp air against his skin, then it 
is pretty good air. 

We try to accomplish these 
things in winter by warming the 
air, and in summer by extracting 
some of the heat from it. We try 
to bring the air into rooms rapidly 
enough to create a very gentle 
breeze. We try to remove from it 
some of the dust. We mix into it 
a proportion of new outside air so 
as to obtain lots of oxygen and by 
dilution to alleviate the odors that 
are generally associated with waste 
products of combustion. We may 
even filter out the smells that are 
so often associated with industrial 
processes. 

Heating of air is comparatively 
easy, by bringing it into contact 
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with surfaces warmer than the air, 
such as fire, a furnace, a steam 
heated pipe, a hot water pipe, or 
an electric wire. Cooling of air is 
not too hard. It can be accomplished 
by bringing the air in contact with 
surfaces cooler than the air—such 
as cold water, or as pipes chilled 
with a refrigerant that is changing 
state from a liquid to a gas and 
which therefore must absorb heat. 
A considerable cooling effect for 
air that is relatively dry can be 
accomplished by evaporation of 
sprayed water—as in cooling tow- 
ers or humidifiers. The air picks 
up low pressure steam from the 
water and, in so doing, due to the 
change of state of the water, be- 
comes damp without becoming 
warmer, while the remaining wa- 
ter, from which part has been evap- 
orated, gives up the heat necessary 
to accomplish this change of state 
and becomes somewhat cooler. This 
scheme works rather well in Arizo- 
na and in the dry climate of south- 
ern California east of the coast 
range of mountains. These moun- 
tains have always received on their 
cool tops the warm damp breezes 
from the Pacific ocean and have 
condensed much of the water vapor 
from the air—so that the great cen- 
tral valley east of the mountains 
has a dry climate and requires ir- 
rigation in order to be fruitful. 


Air Movement 


Air movement in rooms is most 
effectively attained by means of 
fans and blowers. Air from out- 
doors, particularly where there is 
vegetation, usually is good air, 
since vegetation wishes to obtain 
the sort of gas that humans cast 
off and wishes to cast off the sort 
of gas that humans need. Dust can 
be removed by filters, and by an 
application of electronics whereby 
the dust particles, however small, 
are attracted by and arrested 
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Control of Prime Importance 











In all these processes of air cu 
ditioning, the control of the oper ust 0 
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Convection and Radiation 
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erent ‘1 temperature from that of 
he ail. 

A heat transmitter in a room, if 
laced against the ceiling, does a 
ery poor job of creating convec- 
ion air currents, since heated air 
; lighter in weight than cool air 
d the air around the ceiling ra- 
jiator soon becomes very hot and 
annot escape. Thus, a convection 
beat transmitter does best when 
ear the floor. 

A heat transmitter in a food re- 
rigerator, if placed in the bottom 
f the cold chamber, similarly does 
poor job—since the heavier cool 
ir falls to the bottom and cannot 
scape unless one opens the door, 
hile food will spoil in the upper 
ut of the refrigerator. Thus re- 
igerators have cooling surfaces 
r ice compartments near their 
ops. 

if one sits close to a window on 
winter day he may feel the fall- 
g current of air along the glass. 
kn interesting home-made ane- 
nmeter may be formed with a 
ttle cardboard propeller bal- 
need on the end of a vertical 
eedle. Such a device will turn at 
lively rate if held near the win- 
ow, illustrating the down-going 
raft. 

If the little anemometer is held 
bove a warm radiator the propel- 
pr will spin rapidly, though the 
ust on the curtains and wall and 
tiling above the radiator amply 
emonstrates to any housewife 
hat convection air currents can 
omplish in the way of dust 
ansportation. 

The ordinary cast iron heat 
unsmitter, popularly called a ra- 
lator, warms a room largely by 
vection air currents bringing 
bout a definite air circulation, up- 
rd around the heated surface and 
mmensurately downward in some 
ler part of the room. The hot 
posed surface, however, also 
ansmits radiant energy in all di- 
tions. Damp shoes placed on the 
br under the radiator (even 
bough in a relatively cool air 
ream) become warm. The wall 
hind the radiator and the furni- 
re in front of it receive radiant 
ergy and in turn cause their own 
hvection air currents. 

Enclosed heat transmitters, of- 
1 made of copper tubes having 
jecting fins, are at present in 


popular use. The heated surfaces 
in these devices are relatively 
small, only from 2 to 4 in. high, 
always placed near the bottom of 
the metal enclosure. If these tubes 
are at steam temperature they 
cause very rapid convection air cur- 
rents as a result of the consider- 
able temperature difference between 
the entering air at, say, 70 deg and 
the steam at around 212 deg—an 
effective difference of 142 deg. 

However, if these enclosed heat 
transmitters are heated by water 
at the usual temperature of 150 
deg, the conventional hot water 
heating system temperature, the 
difference between the warm surf- 
face and the air drops to only 80 
deg, and the speed of the convec- 
tion air current falls off rapidly. 
For this reason, enclosed, room 
heating, finned type convectors are 
often ineffective when used on hot 
water heating systems unless the 
water is kept hot enough to ap- 
proach steam temperatures. 

There are many buildings in 


IN THIS regular feature, informal 
comment on heating, piping, and 
air conditioning matters is given 
by Samuel R. Lewis, consulting 
mechanical engineer, a member 
of HPAC’s board of consulting and 
contributing editors. His remarks 
this month are taken from a popu- 
lar Sunday afternoon lecture Mr. 
Lewis recently gave, which was 
one of a series sponsored by the 
Chicago Technical Societies Coun- 
cil at the Museum of Science and 
Industry in that city. Mr. Lewis 
spoke under the auspices of the 
Illinois chapter of the ASHVE. 


which some of the rooms have ex- 
posed cast iron radiators while 
other rooms have enclosed convec- 
tors. The occupants of such build- 
ings are likely to be unhappy. If 
the great advantage of a wide tem- 
perature range obtainable with con- 
trolled hot water heating is to be 
gained, some other type of heat 
transmitters than finned tube con- 
vectors in the rooms is desirable. 


Radiant Heat 


Radiant heat comes with the 
light, from the sun. It comes to us 
through airless space until it 
reaches the thin layer of air that 
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surrounds the earth. It passes - 
through this thin air envelope with- 
out losing much heat and only af- 
ter the rays warm the earth and 
the water and the buildings, is the 
heat transferred by convection to 
the air. . 

Long ago it was discovered that 
radiant hea t— __ 
heat like that 
which is re- 
ceived by the . 
body when ex- | 
posed to direct 
sun light—is 
pretty good 
heat. It was also . 
discovered that | 
the body likes | 
to be protected 
against too 
rapid heat loss, due to its attempt 
to emulate the sun by throwing off 
radiant energy. On this theory, an 
attempt is made to provide counter- 
radiation for enclosed spaces so 
that the heat lost by the body may 
be minimized. It was found that 
human comfort is promoted by min- 
imizing convection air currents and 
by filling the room with radiant 
heat similar to that which comes 
from the sun. 

This radiant method of heating 
gives comfort at a room tempera- 
ture somewhat lower than can be 
achieved by convection currents of 
air. The energy may be supplied 
from surfaces warmer than air and 
these may be placed in ceilings, or 
walls, or in floors. Generally hot 
water at very moderate tempera- 
ture is used for radiant heating, 
with a top temperature limit of 
about 135 deg even on a subzero 
day. One popular method is to in- 
stall pipe coils at the ceiling, im- 
bedded in the plaster so that the 
whole ceiling may reach an aver- 
age temperature of 90 deg. Success- 
ful radiant heating can be achieved 
by pipes under the floor or furred 
into the walls and faced with plas- 
ter or metal or even with wood. 





CPA REDUCES 
AUTHORIZATIONS 


To bring construction authoriza- 
tions into balance with the supply 
of building materials, the CPA has 
ordered its field offices to reduce 
their dollar value of authorizations 
by two-thirds, for at least the next 
45 days, it was announced May 30. 
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URGES SIZE STANDARDS 
FOR BEARINGS 


The nation’s motor and machine 
manufacturers were urged recent- 
ly to join a movement to stand- 
ardize sizes of ball and roller bear- 
ings. Standardization, asserted S. F. 
Wollmar, executive vice-president 
of SKF Industries, Inc., would re- 
duce overall costs, speed delivery of 
bearings to prime reconversion cen- 
ters, aid young industries, and 
broaden American participation in 
world reconstruction. 

“Ball and roller bearing manu- 
facturers are now required to pro- 
duce and stock as many as 40,000 
sizes and makes of anti-friction 
bearings,” Mr. Wollmar said. “Some 
of these products differ from others 
by the merest hair’s breadth. If a 
uniform system of basic sizes were 
adopted, it might be possible to con- 
centrate our capacity on turning 
out about 2000 sizes of bearings. 
These would meet almost every in- 
dustrial need without any sacrifice 
of quality.” 


SIMPLIFIED PRACTICE FOR 
REGULATING VALVES APPROVED 


A proposed simplified practice 
recommendation, designed to estab- 
lish a simplified list of pressure 
ratings and sizes for seven types of 
steel, iron, and bronze automatic 
regulating valves, has been ap- 
proved for promulgation, according 
to an announcement by the Nation- 
al Bureau of Standards, division of 
simplified practice. The recom- 
mendation, identified as R219-46, 
Automatic Regulating Valves, be- 
came effective April 1. 


DETERMINING CARBON 
MONOXIDE IN AIR 


A simplified method for deter- 
mining the quantity of carbon mo- 
noxide in air, developed by Army 
Air Corps engineers, is described 
in a report released by the Office of 
the Publication Board, Department 
of Commerce, Washington 25, D. C. 

The report may be ordered from 
OPB (PB-5121; photostat, $1.00; 
microfilm, 50 cents; 6 pages). Or- 
ders should be accompanied by 
check or money order, payable to 
Treasurer of the United States. 

The method was developed to 
measure to 0.001 per cent accuracy 
the amount of carbon monoxide in 
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aircraft cabins resulting from mo- 
tor exhaust. In the analysis a spec- 
trophotometer is used to measure 
the amount of iodine released in 
the carbon monoxide-iodine pent- 
oxide reaction. Since the iodine re- 
leased in the reaction is directly 
related to the amount of carbon 
monoxide in the air, the spectro- 
photometer can be calibrated to 
measure the percentage of carbon 
monoxide in the air sample. 


“MADAME X” 
AIR CONDITIONED 


Mysterious “Madame X,”’ recent- 
ly revealed by the Navy Depart- 
ment as a super-secret proximity 
fuse for exploding shells near the 
target, was produced in large 
quantities at the RCA Victor plant 
in Camden, N. J., which made 
approximately one-quarter of the 
national total. Assembly of the 
fuses was carried on in a 50,000 
sq ft area air conditioned by York 
Corp. to maintain less than 50 per 
cent relative humidity because un- 
due moisture could make inopera- 
tive certain critical electrical and 
radio components of the fuse. In 
the final assembly, molten wax was 
poured over all open parts of the 
entire fuse unit. 


STANDARD ASSEMBLY LIST FOR 
CAST IRON RADIATORS 


Based on a study which disclosed 
that 60 standard assemblies of cast 
iron radiators would take care of 
over 90 per cent of the total de- 
mand, a revised recommendation 
for simplified practice in regard to 
cast iron radiators has been issued 
by the National Bureau of Stand- 
ards, division of simplified prac- 
tice. Copies have been mailed to all 
interests for approval or comment. 

The original recommendation was 
promulgated in 1940 and revised in 
1941. Both of these issues listed 
large tube cast iron radiators only. 
In 1942 the WPB issued an order 
prohibiting the manufacture of 
large tube radiators, and the recom- 
mendation was again revised to 
bring it in line with the order 
which permitted only small tube 
radiators. The current proposal re- 
tains all but one of the sizes of 
small tube radiators. In addition, 
there has been added a stock assem- 
bly schedule of these radiators. 


SAYS VETERANS PASS 
UP BUILDING TRADES 


PROF. HAROLD N. CHAM ‘eriay 
who directs Rensselaer Po techy; 


Institute’s educational a) | yy 
tional advisement for the \ eters, 
Administration in behalf of 


erans who apply for tra ning 
college or lower levels und: + the ¢ 
bill of rights and the vete: ins py) 
lic health law, says: 


“Of the first 1000 veterans recgj 
ing educational and vocational) x 
visement, only seven per cent 

those applying for training in ; 
skilled trades were interested | 
the building trades. Why so { 
want to be carpenters, masop 
painters, or plumbers is difficult 
understand when the demand 
them, already heavy, will! be my 
heavier. 


“UNION REPRESENTATIVES hay 
urged us to try to interest veteray 
in the building trades, where 
number of apprentices has } 
small for years,” he said. “We we 
told that in some building tradd 
unions the average age of the mem 
bers was 50 years, and that un) 
some younger men get in the 
soon wouldn’t be enough left t 
train apprentices. 


“On the other hand,” he contin 
“so many veterans want to be 
dio mechanics and refrigerat 
and air conditioning mechanic 
that there is danger that th 
fields will be overcrowded. | 
afraid that this attraction is bas 
too much upon merely the idea 
getting into something new.” 


FORMULA FOR 
ABATING SMOKE 


AT A RECENT meeting on smo 
abatement, an engineer mention 
the following “formula” for red 
ing the amount of air pollution. 

didn’t know the original source ' 
the quotation—but, anyhow, 
it is: 


“If there were a smoke alarm 
the office of the president or 
eral manager of every plant, t 
would be no smoke problem.” 





Fuel conservation is always & 
business and is sound eng neers 
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PIPE SPECIFICATIONS 


By SABIN CROCKER, Senior Engineer—Mechanical, System Engineering Department, 
The Detroit Edison Co. Member of HPAC’s Board of Consulting and Contributing Editors 


Chemical compositions, physica! properties, and allowable stresses for steel pipe used for power piping installations 





















































































































































































































































































































































3 Chemical Compesith Physical Praperties* 
5 Allowable Stresses or S-Valves, ps" 
7 Tungsle\ Ten site\ Yield en — For Temper. ondersed, 
mge wrures (C. yy 
Type icced Mer-| Phos-| Sul- | Sil- \wickes| Chro-\Molye-| ar | Strametth Borne |, 09S, f not to Exceed: 
wan % \9H parus| hur \ icon | 9, | mium \denum| Vaned-\ in | pin Longitudina/! ™ ” 
% \|max% \maexr%\| % % % “nn psi s/ | On) in2 in, 
% PS! \ nin % min %| (50F | 450° | 650F \750F | 850F | o50F \s000F 
B Welded” and Seamless Carbon- Stee! Pipe 
ass lntended fer” Bending, Coiling, Fianging (Except for 8.tt- |, and Other Special Purposes, and Suitable for Fusior ee 
butt-Welded ‘ 50 000\30000| 18 6750| 5950 — 
lap Welded \Ach $0 000\30000| 18 9400| 8150 ‘280 
lap-Welded | OH or fF 0.06 45000\25000| 20 30 | 9400\ 8 /$0| 5300 
ERW Grade A \ OH or EF O.04S 48 000\ $0 000 3S prt "“aeed 
AW Grade 8 | OH ar EF O.0¢s 60 000| 35 000 30 wone <isted 
Seamless Grade as $8 000) 30 000 35 Vore Listed 
\Seomless GradeA | OHor EF Coes 48 000| 30 000 SF | 12000) /0 %60| 960 00| 0250\ $850\ é / $50 
\Seootess Grade 8 \Acid bessemer au 60 000\ 30000 30 None Listed 
Seomless Grade8 | Oar EF aoe 60 000| 30 000 30 | 15000 13 200\ 1 2000| 9950| 6 350| 2600| / 350 
Seamless Carbon-Stee/ Pipe for High-Temperature Service 
A(0S With Supplementary Requirements where a Superior Grade of Pipe /s Required * 
Seantess GradeA\ QHor ZF | 225 \om aed | 206 | $8 000| 30 000 36 | 12000| 10 560) oe eset) $850| 2600| / 390 
‘Seomiess Grade A\Qtut! Hite | a25 \amwaw| 204 | 206 \atwars 48 000) 30 000 35 | /2000| 10 560| 9600| 8700\ 6850\ 3800\ 2000 
Grode8 Acta Bessemer 225 USalw| 2// | 206 \aain 60 200\ $$ 000 50 Nore Listed 
Seamless Grade 8\ OH art! 5 ass \eweum| ace | 206 \2wmin | 60 000\ 35 000 30 | 1$000| (3 200|/2000\/0400| 7 400| 3800| 2000 
Slack and Hot-Oipped Zine-Coated (: vzed) Welded” and Seamless Carben-Steel Pie 
for Ordinary Uses in Steam, Water, Gas, and Air Lines (Net Including Flanging, Clese-Coiling er Bending 
ButtWelded | AB or OW | ] T | | 6500| § a | ] T 
lao-Welded \ A8 or OW 8800| 7 600 
llectric-Welded \ AB, OM, ar EF | | | | None Listed 
Seamless | ABO or EF | | | | | | | 10800| $600) | | ‘es Te 
Ai38 tlectric-Resistance-Welded Carbon-Stee/ Pipe” 
: ‘ntended for Conveying Liquid, Gas,or Vaper. Grade A only is Adapted for flanging and Bending 
PAW Grade A | OW or EF 2005 | 2060 a4 20030 000 35 | 10200) 8950| 8150| 7000] ¢950| 2200] 1750 
ERW Grade 8 \ OW or EF 2.045 | 0060 000\35 000 30 | 12750\1/ 200\10200\ 8450| 5400| 2200| 1/150 
4139 flectric-Fusion-Welded Carbori-Stee/ Pipe, Sives 4in. to 24 in. inclusive 
lntended for eee Liquid, Ges, or Vapor. Grade A only is Adapted for flanging and Berding 
EW Grade A\ Oh or EF 48 000130 000 so | 60) eee ran | | | 
ff W Grade 8 \ Oh or EF ry 60 000|3$ 000 42 000\ 10 560 cae Sa eee 
Ass flectric~ eet ares Carbon-Stee/ Pipe for Migh-Tem er rture and High- Tessar Service 
intended for Bending, Flanging, Corrugating, ar. Similar Forming Operetions 
be otnge OW or EF “arr _| "260 leoeten| 22S |aXmin 45000\2¢000\ 33 40 100\ #.900| 8 100\ 7.580\ $140 2380] / 200 
FW Grade 8\ OW or EF rd ws "foto 003 \00mn $0000\27 000) w M4 280\ 9900) 9000| 8 100) $400| 2380| / 200 
LEW Grade C| OW or EF rd Pion Ione 208 | asm $5000\27 $00| 2 42400\ 10 900| 9900\ @550| $700| 2350\ 1/200 
a “ 4 - +, - | 
| EFW Grade A cn eet| arr” | ey Vearton| 28 — 45 000\24000| 38 10 100\ 8900\ 8 100| 7580| 6 000| 3400| 1 800 
| 6 
EFW Groat 8 | nm htmg*| eee. ise” eran aos |r $0.000\27000| 30 11 250\ 9900\ 9000\ 8 100\ 6 250\ 3400\ 1800 
Oar fF Toes eT ‘ rr 
|EFW Grode C | oi rnimg*| age | ded’ \enrnee| °F | nae $5000\27500| 27 /2.400\ 10 900| 9900\ @580\ 6 $00\ 3400| / 800 
58 Seamless Alloy-Stee/ Pipe for High-Temperature Service 
ferritic P3a \ Ober EF | 015 \ditwtél| 004 | 208 te $0 200 \26ew and 60 000\ 30 0c] | 30 | Boiler Code |12.000\/2000\// 200) 6 000| $850 
ferritic P36 | Oher EF | 015 \Awwasd| 003 | 203 \a8men 0225 | 06S ees 60 000\90 000 | | 30 | Boiler Code \/2000\1/2 000\1/ 200| 8000) $ BS 
Fecritic Pha | OHor EF \WiSedtt\atmer| 003 | 203 \ASimex 400 wD \OSe0ES BALEIW | 60 200 | 30 000 | | 32 | Beiter code |e 000\ 12 000\17 200 #000\ aso 
| Ferritic PS | Ohor EF | 018 \Q50mer| 203 | 203 \:ttut £00 e600 O65 4006S 60 000\30 000) | 30 Listed 
| Ferritic Pe OW ar EF | O48 \ASdmes\ 203 | 203 \ASmer LOO EM) AMS 1006S 60 000 | 30 000 30 | Piping Code \e ane 7206017 2 11 200\ 8200\| $850 
| Ferritie AG QHar fF | O48 \03Smax| O03 | 223 \Q5Sbman Ebb oS. EMMI) 60 000 | $0 000 | #0 Nene ¢/s 
Ferritic Pil | Other EF | 015 \astwast| 208 | 205 \este LO te 50 \dS lbs 60 000\30 000 % | Boiler Coe 12 000\ 72000177 200| #000\ $80 
Ferrite PIS | OWer & | O15 \atudht| 204 | 2005 miss 24510065 60 000\30 000 | 9 
pustenitic Ba | ONer EF | 008 \2ttmer| 203 | 203 \t%men ie 2800 ?$ 000\30000 | $0 | Boiler Code \/$ 000 00\ 1460014 000 | 12 300 10 0% 
Austenitic POR™' Oar fF | 008 \2blma| 0.03 | O03 \Qtimar 7$ 000\30 000 $0 | Soller Code \/$ 000\/8600\/4 200 | 12 900\/0 000 
Austenitic Pid" Otar EF | 008 \2i0mer| 003 | 203 \atimer /2aeiew 25 000| 30 000 | % Nene kisted 
Seamless a on pti Ang 4 Pipe for High-Temperature Service 
= a Suitable for Bending, lar Formii Qoerations and for fusion Weldin 
forritie PI | OW or EF rake coe cae ey Te } Tee | 5 000} 30 200] Ae 74 17 000} 11 000 10 S00 4 a0o| $000 
Seamless Alloy-Steel Sotler ard Superheater Tubes Tt 
(These Materials are Sometimes Specified for Pipe for High-Temperature Service and Mode to Nominal Pine Size) aa 6 
Ferritic 3 \ Elect Furnace! 01s \98% | aos | aos |S s wy cee” 60 000) 25 000 | xo | Batter Code \2 000\ 12 00\11 200| aec0| $850 
ferrite TS \Giect furnace) 2/$ |050mer| 203 | 003 \asmen | aes 60 000\25 000 30 | Beiter Code \12.000\ 12 000\1/ 200\ 8000\ 5 #50 
ee 030 b 4 4 : 
Ferritic TH \élect Furnach 01s \°20%| gs | os erg ley : —— 60 000| 28 000 | 3 | Beiter Code | 12 000\ 12.000\11 200| 4 200) 5 850 
- 4 = to 4 
Fervitic Tit \Elect Furmace| 018 \*30%| aoe | o08 \a30mer eo — 60 000\ 25 000 | 30 | Bolter Code | 12.000) 12 000\11 200\ @ 200\ $450 
a ~ - 2 —- “q } 
Ferritic 13 \tict Furnace! 218 \050mex| aos | aos. | “OOK wAdk-s 60 000) 25 000 | $0 | Beiter Code |12 000\ 12 000\11 000) 6 000| ¢ 200 
Ferritie Tit \theet Fumece| aus |*22%) gas | 003 \asmes 2es | “a 60 000| 25 000 30 | Boiler Code \12000)\ 12000\1/ 200\ 8 000\ 5 850 
= “4 = 5 
Ferritic TI6\ tect Fernace| 018 | 050 | 003 | 003 \es0mmr “ae vrs 60 000) 25 000 | 30 | Bother Code | 11 000\ 11 000\10 800\ 8000\ $850 
= + 4 mn — = + oe “4 | 
Ferritie TWP \éuet farnece| Gos |“gag| 208 | aaes "0,0 herd A 60 000| 25 000 30 | Bolter Code \12 000 | 
Ferrite Tet \twet furnace, 21s |*22%| gos | aos \asomer Pies. — 60 000| 25 000 | 30 | Boiler Code | 12 000\ 12 000\11 200| #250| 6 250 
a b-, —4 oe - | 
Forritie T22\biect furnece| 015 \*38% | aos | cas J2somer| tae’ 60 000\ 25 000 | 32 | Beiter Code \12 000) 12 000\1/ 200| #280\ 6 250 
- “ + om 4 
[Austenitic TAROA | Elect Furmece| 208 | 200 | o03 | 203 \atmen ry yy 75 000\ 30 00 | 35 | Boiler Code |15 000\ 14 600\14 G00) 12 300\ 10 000 
ustenitic TAME | Elect Furnace} 2.08 | 200 | 003 | 209 \atimex\ Bote | Meow | 20% 75 000) 30 000 | 36 | Boiler Coste | 18 000) 14 600\14 eco) 12 600\/1 200 
. oo +> 4 
Austenitic TARP” fect Furnace 008 | 200 | 003 | 003 \atimex r-y ry 75 000\ $0 000 | 35 | Boiler Code \ 15 000) 14 600\ 4 000\ 12 300) 10 O00 
Austenitic TAMT" Elect Furnace} 208 | 200 | 003 | 008 \armex |S |/700 6 75 000|30 000 | Boiler Code |/8 000) 14 600\/4 000) 18 $00) 10 600 
4 ee 
Seamless wg yer Px Sy Pipe ‘or High-Temperature Service 
hen Suitable for 7, orming Qveerations and for Fusion Welding 
Seamless | OW ar EF | Zee" |Gias?| 200 | aos exe] Ke Tegel |oscoslosod] fa late oo 11 200] 11 a00| 10 s00| 4 a00| $000 
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STEEL PIPE SPECIFICATIONS 


'T nese are several American So- 
ciety for Testing Materials speci- 
fications for pipe listed in the 
American Standard Code for Pres- 
sure Piping and the American So- 
ciety of Mechanical Engineers 
Boiler Construction Code as avail- 
able for power piping applications. 
After eliminating nonferrous and 
cast iron pipe, the 10 separate 
specifications abstracted in the 
table on the preceding page remain. 
These 10 specifications embrace 
some 54 different grades of ma- 
terial. 

Some idea of the purposes for 
which the several specifications are 
suited can be gathered from their 
titles with condensed scope clauses 
as presented in the table. The order 
of listing specifications follows the 
sequence of the ASTM numbering 
system and merely reflects the suc- 
cession in which the specifications 
were issued. 

In general, the quality of the 
product is reflected in the extent 
to which chemical composition and 
physical properties are specified. 
From a glance at the table, it is im- 
mediately evident which specifica- 
tions have sufficient requirements 
to define adequately what the prod- 
uct is like and to assure obtaining 
reasonable uniformity of quality. 

Further indications of quality 
are the process by which the steel 
is made and the melting practice. 
By “process” is meant the besse- 
mer, open hearth, electric furnace, 
or duplexing process of manufac- 
ture used in producing the steel. 
“Melting practice” refers to 
whether the steel is an “open” or 


“rimmed” steel, or whether it is 
“killed” or deoxidized during the 
process of manufacture. “Killed” 
steels are superior in many re- 
spects, among other things being of 
more uniform structure and better 
adapted to cold bending and to se- 
vere hot forming operations. 

Both aluminum and silicon are 
commonly used together as deozx- 
idizers, and each has a specific ef- 
fect on the final product. The alumi- 
num tends to give a fine grained 
steel which behaves well in rolling 
but has poor resistance to graphi- 
tization in service owing to the 
aluminum. The silicon, on the other 
hand, tends to give a coarse grained 
steel having superior strength at 
elevated temperatures and less sus- 
ceptibility to graphitization. Hence, 
it is sometimes specified that a steel 
shall be “killed with a preponder- 
ance of silicon” and a requirement 
is set as to the minimum amount 
of silicon which must be found pres- 
ent on analysis. This requirement, 
however, does not prevent the use 
of an excessive amount of alumi- 
num from the standpoint of graph- 
itization, and more specific re- 
strictions should be considered in 
ordering new pipe if carbon steel is 
to be used for temperatures above 
800 F, or carbon-moly above 900 F. 
Several of the specifications shown 
in the table have minimum silicon 
requirements and it will be noted 
that these grades are allowed high- 
er S values than similar materials 
having less silicon. 

Another preliminary slant on the 
purposes for which the several 
specifications are suited can be ob- 


tained from the allowab! tressd 


or “S values” at different eompe, 
tures listed in the tabl for 4 
various grades of materi... The 
values are the maximum )lowa) 


stresses at different oper: ing toy 


peratures set by the code comp; 
tees for use in the formulas ¢ 
computing the thickness of Dil 
wall required with respec: to burs 
ing stress due to interna! pressyp 
In the Code for Pressure Pipip 
the S values also serve as a gyj 
in setting maximum longitudiy 
stress caused by a combination ; 
internal pressure, and bending 4 
to expansion and dead weight } 
tween supports. Tabulating the 
S values on the same sheet with + 
chemical compositions, physic 
properties, and other characterist 
information pertaining to ea 
grade of material helps to make j 
salient features distinguisha 


from the corresponding features 


other grades. 

Owing to space limitations, n 
values have been shown for te 
peratures above 1000 F, althoug 
such values have been set in t! 
Boiler Code for some alloys. Lik 
wise several sets of S values fori 
termediate temperatures have be¢ 
omitted for the sake of condensit 
the table. 

The joint or seam efficiency p 
sessed by each kind of pipe w 
considered by the code committ 
in setting S values. These jo 
efficiencies are incorporated int 
S values shown in the table 


[For a complete discussion of | 
subject, see article by Sabin Croew 
in Heating, Piping & Air Condition 
January 1946. 








Footnotes for table on preceding page. 

‘Abbreviations: AB, acid bessemer; EF, 
electric furnace; EFW, electric fusion 
welded; ERW, electric resistance welded ; 
OH, open hearth. 

2In addition to the tests specified, each 
length of pipe shall be given a hydro- 
static test and other physical tests as 
prescribed in the respective specification 

‘For intermediate S values, see Amer- 
ican Standard Code for Pressure Piping, 
ASA B31, or ASME Boiler Construction 
Code. The Boiler Code 8S values below 
650 F are the same as at 650 F in all 
cases, whereas the Piping Code values are 
as tabulated. Allowable stresses for A53 
and A135 pipe above 750 F are for the 
Boiler Code only; likewise those for non- 
silicon-killed A155 pipe at 1000 F. The 
Boiler Code also contains silicon-killed 
varieties of the following items for which 
there is no equivalent in the Piping Code 
(a) A53 seamless pipe in both grades A 


102 


and B to which it assigns the same S§ 
values as shown for silicon-killed A106 
pipe in this table; and (b) A135 resis- 
tance welded pipe. 

‘Welded pipe 4 in. and under in nominal 
diameter may be butt welded. Welded 
pipe over 4 in. in nominal diameter shall 
be lap welded or electric welded. 

‘Grade A pipe should be used for close 
coiling, cold bending, or forge welding. 

*Not shown in the ASTM specification, 
but can be obtained with this silicon 
range 

‘For applications where the temperature 
is below 650 F, S values equal to the 
corresponding seamless grades may be 
used if the pipe is subjected to supple- 
mental tests and/or heat treatments which 
demonstrate the strength of the weld to 
be equal to the minimum tensile strength 
specified for the pipe. 

‘Hither molybdenum or tungsten shall 
be used. 

“jrade P5c shall have a titanium con- 


tent of not less than four tin 
bon content and not more t! 
cent: or a columbium content oF es 
10 times the carbon content 

°"Grade PSb shall have a t 
tent of not less than five time 
content and not more than 

‘Grade PS8d shall have 
content of not less than 1? t 
bon content and not more 
ent 

"Grade T16 shall have a | 
tent of not less than four ti! 
bon content and not more 
cent. 

“Grade TP-321 shall have 
content of not less than fiv: 
carbon content and not mor 
rer cent. 

“Grade TP-347 shall have 
content of not less than 1 ti! 
bon content ani not more Ut 
cent. 
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Heat Losses Through Wetted Walls 


By E. C. Willey*, Corvallis, Ore. 
This paper is the result of research sponsored by the AMERICAN 











si¢ SOCIETY OF HEATING AND VENTILATING ENGINEERS in cooper- 

ist ation with the Engineering Experiment Station, Oregon State College. 

cat 

ei on many years heating engi- SUMMARY—Studies were made of the Oregon State College Engi- 
ableers of the northwest country at Oregon State College to as- neering Experiment Station, the 
°s Gave conceded that walls exposed to certain the effect of exposure to building of the equipment was 


e wind and rain have a much 
igher heat loss than normally 
ould be calculated from their wall 
beficients and the degree day rec- 
““@l The late F. C. Houghten, direc- 
"ir of the ASHVE Research Lab- 
“Giatory, suggested that studies be 
ade to determine the effect of 
etted surface on the overall heat 
ss of a wall by placing heat flow 
eters on walls which were exposed 
the prevalent rains and winds. 
attempt was made to do this, 
tt it so happened that the follow- 
¢ two winters were so mild and 
y that it was impossible to get a 
ficient number of significant 
adings. It was decided, therefore, 
at the quickest and most reliable 
y to obtain this information 
buld be to build equipment to re- 
kduce the conditions mechani- 
ly. 
Late in 1940 a committee of mem- 
of the Oregon chapter of 
SHVE met to study the possibili- 
of building suitable equipment 


f carrying on this research 
Profess of General Engineering 
son St College, Engineering Ex 
ment Station. Member of ASHVE 
pesente it the Semi-Annual Meeting 
h€ AMERICAN SOCIETY OF HEATING AND 
~ATING ENGINEERS, Montreal, Que., 


ida, Ju, 1946 


rains and wind on the overall heat 
loss from exterior building walls. 
Test equipment was set up to sim- 
ulate natural conditions. Under 
still air conditions the overall heat 
transfer coefficient U of the test 
wall was 0.241 Btu per (sq ft) (hr) 
(F deg). With a 15 mph wind this 
was increased to 0.283. With a 15 
mph wind and the equivalent of 
% in. of rain per hour sweeping 
the outside surface, the heat trans- 
mission coefficient increased by 
12.4 per cent to 0.318. Variations 
in temperature of the rain made 
little variations in the heat loss. 


project. This committee consisted 
of J. Donald Kroeker, chairman, 
T. H. McClung, James F. McIndoe, 
J. E. Yates and Earl C. Willey. 
Subsequent members were Thomas 
E. Taylor, W. J. Kollas, W. Bruce 
Morrison, Albert Freeman and 
Donald E. Cooper. 

This committee first enlisted the 
assistance of manufacturers and 
jobbers in and around Portland, 
Oregon, and obtained promises of 
support of the project in the form 
of materials and supplies. With 
these promises and the cooperation 
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started. The work progressed slow- 
ly because of war conditions, espe- 
cially the scarcity of materials and 
lack of help. 

In the fall of 1942 the Committee 
on Research made funds available 
for the continuation of the project 
and, though the work progressed 
somewhat faster, many unforeseen 
difficulties arose, some requiring re- 
building important parts of the 
equipment. 


Equipment 


The general arrangement of test 
equipment (see Fig. 1) was similar 
to the hot box cold room used by 
the University of Minnesota.’ This 
consisted of a cold room with floor 
area 10 ft x10 ft and ceiling 8 ft. 
In the center of one wall there was 
an opening 5 ftx5 ft over which 
(on the outside) a hot box was 
built with dimensions of 5 ftx5 
ftx5 ft. This box was termed the 
outer hot box. Suspended in the 
center of the outer hot box was an 
inner hot box 3 ftx3 ftx3 ft. The 
inner edges of the outer and inner 
hot boxes were flush and padded 
with heavy felt against which the 
test wall specimen was secured. 


‘Thermal! Conductivity of Building Ma- 
terials, Bulletin No. 12, Engineering Ex 
periment Station, University of Minne 
sota. 
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A fan located in the cold room 
delivered air through a duct to the 
surface of the test wall. The ex- 
haust opening of the duct was 6 
in. x 6 ft and was arranged so that 
the air was distributed evenly over 
the surface of the wall specimen. 

Near the top of the wall speci- 
men a series of small water sprays 
was arranged to wet the wall and 
simulate rain conditions. Water 
supply for this was taken either 
directly from the city water supply 
or precooled to any desired tem- 
perature. Refrigeration for the 


cold room was supplied through an 
ammonia compressor and direct ex- 
pansion coils in the room. 
Temperatures were measured by 
copper constantan 


thermocouples 





Fig. 2—Thermocouple shield 
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Fig. 1—Plan of cold room 


and a potentiometer. The thermo- 
couples were placed four on the out- 
side and four on the inside of the 
test wall specimen. These were lo- 
cated 6 in. out from the wall and 
equidistant from the center so that 
each thermocouple would register 
the temperature of about one- 
fourth of the wall section. Thermo- 
couples were also placed on the sur- 
face at center of the test wall. In 
addition, there were couples placed 
in the center (outside and inside) 
of each of the walls of the inner hot 
box to register the temperature of 
the inside and outside hot boxes 
and assure that no heat left the 
inner hot box except through the 
test portion of the wall. All thermo- 
couples were shielded, as shown in 
Fig. 2, to avoid radiation effect and 
all were connected by leads to a 
multipoint switch and through a 
common cold junction to a potentio- 
meter. 

The test wall (Fig. 3) was of 
frame construction consisting of 
wood lath and % in. plaster on the 
inside; 2 x 4 studding, %4 in. ship- 
lap, tar paper and 6 in. cedar sid- 
ing on the outside. The siding was 
given three coats of outside white 
paint. 

Heat was supplied to the inside 
hot box by means of electric resis- 
tance heaters. These were enclosed 
in a box so that no part of the heat- 
er was directly exposed to the test 
wall or the sides of the inside hot 
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Fig. 3—Construction of test wa} 


box. A small electric fan provides 


air circulation in the heater box 
bringing in the air at the botton 
and distributing it in al! direction 


from the top. (See Fig. 4 

The outside hot box also wa 
warmed by means of an electri 
heater which in turn was shielde 
from direct radiation to the insid 
hot box and air in this case too wa 
distributed by means of an electri 
fan. 

Temperatures of the inside an 
outside hot boxes were controll 
by thermostats through magnet 
switches to the power sources. Ele 
tric power measurement was mad 














Fig. 4—Inside hot box and elect 
resistance heaters 
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ig. 5—Wall construction of inside 
hot box 


ith a watt hour meter which was 
ad to one tenth watt hour. The 
tt hour meter was checked by 
standard test meter on each read- 


whi walls of the cold room were 
nstructed of 2 in. x 4 in. studding 
ith fir plywood on each side. Space 
tween the studding was filled 
ith cedar shavings. The ceiling 
d plywood on the inside and the 
ists were filled with 6 in. of cedar 
havings. The outside hot box was 
milar to the cold box in construc- 
on. The inside hot box was con- 
tructed of three layers of 1 in. 
sulating board encased on each 
je with fir plywood (see Fig. 5). 

As shown in Fig. 1, the plan 
ew of the test apparatus, the test 
all is held against the hot boxes 
means of long screw clamps and 
sealed by heavy felt padding. The 
version wall aids in directing the 
r streams across the face of the 
st wall and also prevents the 
oisture from the shower heads 
tting into the cold room. This di- 
rsion wall is removable in order 
permit changing the test walls. 
A large metal trough was in- 
alled under the test wall to collect 
e water, which could be recircu- 
ed or diverted to the sewer. A 
iter recirculation pump was pro- 
led to circulate the water 
rough a cooling coil in the fan 
stem to maintain any desired 
perature, 

Thermostatic controls actuated 
Pexpansion valve in the ammonia 
frigeration line to control the 
/f room temperatures. Also an- 
er control consisted of an electric 
istance heater placed at the in- 
€ of the cireulation fan which 
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Test Procedure 


In general the tests were made to 
determine the additional heating 
load which would result from the 
wetting of the outer surface of a 
wall. As this was a relative condi- 
tion, it was not considered neces- 
sary to make tests on many walls 
but only to determine the relative 
results on one type of wall. The 
wall used was of a type which is 
very common in the Pacific north- 
west country. The first group of 
tests was made to determine the 
overall heat transfer coefficient U 
for the wall under conditions of 
still air. Temperatures of 72 F to 
74 F were used throughout all the 
series for the -inside temperature. 
The cold room temperatures varied 
from 30 F to 45 F. 

The second group of tests was 
similar to the first but was made 
with air movements of from ten 
to twenty miles per hour. In both 
the first and second group, the co- 
efficients obtained checked very 
closely to those given in the 
ASHVE GuIpE for this specific con- 
struction of wall. 

The third group of tests was 
made using the water spray. This 
group was divided into two parts. 
The first was made by varying the 
water temperatures from 36 F to 
50 F and keeping the amount of 
water flow constant. The second 
was made using constant water 
temperature but varying the flow 
from an equivalent of %%4 in. rain- 
fall to 34 in. rainfall per hour. In 
each of these tests, calculations 
were made to determine the gen- 
eral overall coefficient U with the 
specific conditions. 

All tests were preceded by a long 
warming up period to insure a con- 
dition of equilibrium. Then read- 
ings were taken every fifteen min- 
utes of the following: (1) tem- 
peratures of cold room, four points 
on the cold room side of wall and 
on the center surface of wall, four 
points on the inside of test wall, 
five wall temperatures on inside of 
inside hot box and the five tempera- 
tures on the outside wall of inside 
hot box; (2) temperature of spray 
water (when spray was used); (3) 
reading of the watt meters. 


Results 


The general results of this in- 
vestigation may be summed up in 
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a few words. However, of equal im- 
portance are some of the findings in 
the early part of the investigation 
which resulted in changes in the 
equipment and procedure. 

When the equipment was first 
ready for tests, there were no pro- 
visions for guarding the thermo- 
couples. The result was that tem- 
peratures varied much more than 
seemed reasonable. Also the heat- 
ers were exposed to view of the 
walls and the temperatures were 
found to be much higher on the 
walls nearest the heater. This was 
rectified by shielding the couples. 
It was still noticed that .when the 
fan was running, the temperatures 
would level off; but when the fan 
stopped, they would immediately 
begin changing. It was, therefore, 
decided to allow the fans to run 
constantly during the tests. 

The question as to the signifi- 
cance of temperature of the rain 
arose soon after the first few tests 
were made using the wet surface. 


Investigation at the offices of the 
weather bureau showed that no 
records had been kept of the actual 
temperature of the rain, but it was 
very evident that it was not always 
the same temperature as the sur- 
rounding air since even in warm 
weather hail may fall at 32 F. 

Rather than spending a winter 
of investigation to determine the 
average temperature of the rain- 
fall, a series of tests was made in 
the test apparatus using different 
temperatures of water on the wall. 
The results of these were very 
gratifying as the heat loss, in all 
cases using water from 36 F to 50 F 
which was both colder and warmer 


w 


WALL COEFFICIENT “U" 
ht 


DRY STILL AIR 
ORY, 15MPH WIND 
RAIN & 15 MPH WIND 


Fig. 6—Comparison of average overall 
heat transfer coefficients for the 
three conditions of test 


105 




















| 
| 





than the surrounding air, remained 
practically constant. This indicat- 
ed that the evaporation of the mois- 
ture rather than the temperature 
was causing the cooling effect. 

The final average overall coeffi- 
cient U from all tests with the wall 
under dry still air conditions was 
0.241 Btu per (hr) (sq ft) 
(Fahrenheit degree). The final 
average of all tests with the dry 
wall exposed to an average 15 mph 
wind was 0.283. The final average 
of tests conducted under wind and 
rain conditions was U = 0.318 (see 
Fig. 6). 


. Conclusions 


From the results of these ex- 
periments, it is very evident that 
rain conditions will increase the 
heat loss through a wall. This may 
not be of sufficient proportion to 
warrant adding radiation, but 
should be given consideration in 
calculating the yearly fuel bills. 

The bar chart, Fig. 6, shows that 
the wetted wall surface will add as 
much heat load to a wall as the nor- 
mal 15 mph wind adds to the still 
air condition. The difference be- 


MEETING AND EXPOSITION 
IN JANUARY, 1947 


Already 200 leading manufactur- 
ers have engaged 75 per cent of 
the total exhibit space available for 
the 7th International Heating & 
Ventilating Exposition, scheduled 
for Lakeside Hall, Cleveland, Ohio, 
January 27 to 31, 1947. It will be 
held under the auspices of the 
AMERICAN SOCIETY OF HEATING & 
VENTILATING ENGINEERS and _ in 
conjunction with the 53rd Annual 
Meeting which will be held in Hotel 
Statler, Cleveland. 

Manufacturers of heating, ven- 
tilating and air conditioning equip- 
ment expect to eliminate production 
and material shortage difficulties 
and are planning to introduce their 
newest models at the Exposition. It 
promises to be one of the largest 
Heating & Ventilating Expositions 
in the series originated in 1930. 

Among the other groups sched- 
uling meetings during the same 
week is the National Warm Air 
Heating and Air Conditioning As- 
sociation, with headquarters at the 
Hotel Cleveland. Charles F. Roth is 
manager and E. K. Stevens is asso- 
ciate manager of the Exposition. 
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Summary of Test Results 


te-ti* Duration Potal 
Date of run Condition F deg hours watt hr 
8- 2-4 Dry, still air 33.0 6 124 
8-27-45 32.9 ‘ 12 
9- 4-45 31.6 t 121 
12- 5-45 41.3 ‘ 157 
8-31-45 Dry, 15 mi. wind 33.2 12 312 
12- 6-45 41.2 § 151 
12- 9-45 44.6 2 
12-11-45 46.1 28 9 
5-25-4 15 mi. wind 33.2 11 307 
9- 1-45 \% In. rainfall 32.4 16 439 
9- 5-45 sweeping outside 32.1 7 190 
11-24-45 35.0 ] 29 
lu- 8-46 40.3 186 


*The average temperature of all runs on the hot side was 72 F 


tween U = 0.283 for the dry wind when the heat loss was n 
condition to U — 0.318 in the wet of course, for at that 
condition is 12.4 per cent. weather would be freezin, 


When calculating the heat loss of It has long been a comm 
a building for the purpose of esti- mark among building ow: 
mating fuel consumption, consid- a mild but rainy seas 
eration should be given to those though we have had a m 
walls which are exposed to the pre- I have used more fuel 
vailing rains and wind. To these an winter when it was rea 
additional load of 12.4 per cent This, no doubt, is due t 
should be added for that part of extent to the 12.4 per c 
the season when the rain and winds tional load caused by the 
prevail. This would not be at a time ace. 
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An Invitation to Members 


The Meetings Committee wishes to encourage th 
authors who can and will prepare good technical papers 
for presentation to our Society. We are particularly inte: 
ested in papers dealing with new or novel developments 
and which material can be incorporated into the literaturs 
and will assist others in the solution of current problems 

Any one of the committee members will be glad to con 
sult by mail or otherwise with authors to predetermin« 
whether the particular paper is desired and can be used. W« 
need good papers on air conditioning of all kinds and new 
papers on air distribution, industrial hygiene and indus 
trial ventilation. 

Papers must be presented first to the Publication Con 
mittee for approval for publication and then are passed 0: 


now to take care of the Annual Meeting in January 1947 
If you have any papers you would like to suggest, pleas: 
communicate with us. 
THE MEETINGS COMMITTE! 
Lester T. Avery, Chairman 
F. W. Hutchinson 
E. N. McDonnell 
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Periodic Heat Flow—Composite Walls 


By C. O. Mackey“ and L. T. Wright, Jr.**, Ithaca, New York 


wis paper is the result of re- 
arch sponsored by the AMERICAN 
ciety OF HEATING AND VENTI- 
TING ENGINEERS in cooperation 
ith Cornell University. The study 
an extension of the work pre- 
ously done on heat flow through 
mogeneous materials and_ re- 
ted in another paper’. The con- 
nts of this paper in slightly dif- 
rent form has been presented as 
report to the ASHVE Research 
echnical Advisory Committee on 
cooling Load in Summer Air Con- 
itioning. 


Composite Constructions 


The type of composite construc- 
on with which the present dis- 
ssion is primarily concerned 
ight be described as a sandwich 
ype. The wall or roof is composed 
f two or more layers arranged so 
at heat flows through the layers 
series. Each layer itself is as- 
med to be a homogeneous mater- 
| making perfect thermal contact 
ith each adjacent layer. 
The basic problem is to deter- 
ine the temperature of the inside 
rface of the wall or roof at any 
me for the case where (1) the 
heident solar radiation and tem- 
rature of the outdoor air are per- 
dic, (2) the temperature of the 
door air is constant, (3) the out- 
or air film coefficient of heat 
ansfer is 4.0 and (4) the indoor 
r film coefficient of heat transfer 
1.65 Btu/hr ft® F. 


Equivalent Homogeneous 
Construction 

The basic problem has _ been 

bived mathematically for two and 

bree layer constructions and the 


I or of Heat Power Engineering, 


rr versity. Member of ASHVE, 
“eA tant Professor of Heat Power 
6 ng, Cornell University. Junior 
em ft ASHVE. 
Pe Heat Flow—Homogeneous 
alls Roofs, by C. O. Mackey and 
: right, Jr. (ASHVE JourNa. 


feating, Piping, and Air Con- 
’ September, 1944.) 

Pre 1 at the Semi-Annual Meeting 

RICAN SOCIETY OF HEATING AND 
ENGINEERS, Montreal, Que., 

ne, 1946, 


SUMMARY—A method is pre- 
sented for finding the homo- 
geneous equivalent of a composite 
wall or roof. The equivalent 
homogeneous wall or roof will 
give the same contribution to the 
cooling load at the same time as 
does the composite construction. 
Only two thermal properties are 
necessary to define the equivalent 
construction, and equations are 
presented for each property. 


important equations are given in a 
more complete paper of which this 
is an abbreviated form. In order to 
make the results of this mathemati- 
cal solution more practical, the 
solution has been used to define an 
equivalent homogeneous construc- 
tion. The equivalent homogeneous 
construction is here defined as a 
simple homogeneous wall or roof 
which will have the same variation 
in indoor surface temperature with 
time as does the actual composite 
wall or roof under identical ambient 
conditions. The rate of heat trans- 
fer from the inside surface to the 
room air is dependent on the tem- 
perature of the inside surface and 
the inside film coefficient of heat 
transfer. Thus, the composite con- 
struction and its equivalent homo- 
geneous construction will give the 
same contribution to the cooling 
load at the same time. It is true 
that the temperature gradients will 
be different in the composite and 
homogeneous constructions, but 
this is unimportant in finding the 
cooling load. Also the equivalent 
construction defined in this paper 
is the equivalent only in the par- 
ticular case of periodic heat flow 
treated in this study and is not the 
equivalent construction for all 
other possible cases of unsteady or 
transient heat flow. 


Two thermal properties are nec- 
essary to define the equivalent 
homogeneous construction, the 


thermal resistance (z and the 
k 
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quantity (Kpc).,, 
where 
L = thickness of the material, feet: 


k=thermal conductivity, Btu/hr 
ft F; 

pc = volumetric specific heat, Btu/- 
ft* F. 


Subscript s denotes equivalent 
homogeneous construction. 


The thermal resistance of the 
homogeneous material is deter- 
mined by the fact that the steady 


flow characteristics of both the 
composite and homogeneous con- 
structions must be the same. Let 


the material of the exterior surface 
of the wall or roof be designated by 
the subscript L, and the material 
of the inside (room side) surface 
of the wall or roof be designated by 
o. The materials of interior, central 
layers of the composite wall or roof 
will be designated by m,, m,, etc. 
For a multilayer, composite con- 
struction, the thermal resistance of 
the equivalent 
struction is 


(i). Ce) (4), 
HF) G+ --° 


contains an 


homogeneous con- 


If the construction 
air space, it is recommended that 


the thermal resistance of the air 


space be used for :) in Equa- 
k 


tion 1. Since the mean temperature 
of this air space will commonly be 
above 80 F for summer conditions, 
a reasonable value of thermal re- 
sistance for air spaces of 1 in. or 
more is 0.75 hr ft’F /Btu. 

The property (kec). of the equiv- 
alent homogeneous wall or roof is 
determined from an_ empirical 
equation derived to fit the results 
obtained from a number of cases 
solved by the rational, complete 
equations which have been derived 
for this case of unsteady heat flow. 
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For a multilayer composite con- 
struction, the property kpe of the 
equivalent, homogenous construction is 


L L L : 
1.4) (Aver. +1a( 4) Ape + 1 , ) a bet 4 


(4) 





(kpc). = 








In certain cases, the multiplier 
(in brackets) of the term (kpc), in 
Equation 2 becomes negative; when 
this occurs, the entire product 
should be called zero. This negative 
value is encountered when the ther- 
mal resistance of the outside layer 
is small in comparison with the 
thermal resistances of the other 
layers. 

Where one of the layers is air 
(air space), the (KXpc),, of the air 
space may be treated as zero. 


Examples 

Some examples will be given to 
illustrate the determination of the 
properties as a simple, homogene- 
ous wall or roof which is the equiv- 
alent of the actual, composite wall 
or roof (See Table 1). 

The simple, homogeneous equiva- 
lent of Wall A has a thermal resis- 
tance (from Equation 1) of 


L 
k = 10+-0.667 = 10.667 hr ft?F / Btu, 


and an equivalent kec property 
(from Equation 2) of 


1.1 (10) ©.1) 


(kpc). =- 10.667 =0.103 Btu? /hr ft'F? 


Note that the last term in the 
numerator of Equation 2 has been 
ignored because it is negative. 

For Wall B, the simple, homo- 
geneous equivalent wall has a ther- 
mal resistance (from Equation 1) 
of 


(+) =0.23 +0.44 +0.80+0.75 = 2.22, 


and an equivalent kec property 
(from Equation 2) of 


(kpc). = 
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For roof C, the simple, homogen- 
eous equivalent roof has a thermal 
resistance (from Equation 1) of 


( ‘) =0.333 +0.28 +0.30 =0.913, 


and an equivalent kpc property 
(from Equation 2) of 


k 1.1 (0.333) (35) +1.1 (0.3) (0.15) +1.2 (0.28 —0.0333 —0.03) 
(it), See "9.913 = 


The simple, homogeneous equiva- 
lent of Roof D has a thermal resis- 
tance (from Equation 1) of 


(+) =0.23+.0.28-+0.30 


+-0.333 +-0.75 = 1.923, 


and an equivalent kec property 
(from Equation 2) of 


of mineral origin have gra 
specific heats between ab 
and 0.25 Btu/lb F, while 
cific heats of dry solids of \ 
origin are commonly betw 
and 0.4 Btu/lb F at temp 
important in this study. 
quently, the volumetric spe: 
of building materials incr 
the apparent density increa 
product of thermal conduct; 
volumetric specific heat is 
mal property that has bee: 
to be important in its eff: 


cooling load with unstead) 


heat; this property increa 
rapidly with an increase ji; 
ent density. Empirical e 
are offered that relate ther: 
ductivity and the product 
mal conductivity and vo! 
specific heat to apparent 
These equations are appr 
and should be used only whe: 


=14.4 


X1Mate 


there 


are no reliable test data that give 


the desired properties. 
Thermal Properties of Dr) 
Metallic Solids (approximat: 


Apparent densities, 
p, between 5 and 20 Ib/ ft 
Vegetable or mineral origin 
k=0.0137p®*Btu/hr ft F 
Vegetable origin: 
kpc =0.0045p!-3 Btu? /hr ft' | 
Mineral origin: 
kpc =0.0027p!-5 Btu? /hr ft! F 


1.1 (0.23) (5.4) +1.1 (0.3) (0.15) +1.1 (0.333) (35) 





kpc). = te a 
pe) 1.923 


+1.2 (0.28 —0.023 —0.03 —-0.0333 —0.075) 


1.923 


Thermal Properties and Apparent 
Densities of Building Materials 


The apparent density of a build- 
ing material is extremely important 
in determining the properties that 
affect its thermal behavior. For 
densities above about 5 lb per cu ft, 
the thermal conductivity of a ma- 
terial generally increases as the 
density increases, regardless of the 
origin of the material. The volu- 
metric specific heat is the product 
of the gravimetric specific heat and 
the apparent density. There is not 
a wide range in gravimetric specific 
heats of non-metallic solids; solids 


1.1 (0.23) (5.4)+1.1 (0.8) (8.3) +20 (0.44 —0.023 —0.08 —6.075) -6.27 


999 


ke 





=7.47 


Apparent densities, 
p, between 20 and 60 Ib, )' 


Vegetable or mineral origin: 
k=0.00118p!-!2 Btu/hr ft | 
Vegetable origin: 
kpc =0.00039p ?-2Btu?/hr {t' 
Mineral origin: 
kpc =0.00024p 3-"=Btu? /hr {t! 


Apparent densities, 
p, of 60 Ib/f® and higher 


Any origin: 
2.5 
ai? / ; 
k (:2:) Btu/hr ft F 


Any origin: 


3.5 
mne-( 2.) ¢. Btu?/hr ft‘ F 
55 


The thermal properties « 
are considerably out of |i 
those of non-metallic soli 


F? 
F? 


wate 
» will 


. th 
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Table |—Determination of Properties of a Simple Homogeneous Wall or Roof, 
Equivalent to the Actual Composite Wall or Roof 



































a Thermal | Thermal 
= Resist- 
tivity | . ance, 
Lee tb koe 
‘ Btu/hr | L hr ft?F/|_ Btu*; 
Cone | Layer | Sym Material | fF | in. | ft Btu [hr ft F 
0 e Se: a te aa 
— Outside L Concrete 1.0 8 0.667 0.667 | 35 
Wall A | Inside 0 |Corkboara | 0.025 | 3 0.25. | 10.0 0.10 
wall B | Outside L Face Brick | 0.767 4 0.333 | 0.44 20 
P Central m: | Common Brick; 0.417 4 0.333 | 0.80 8.2 
Central ms Air Space - 0.75 0 
Inside o Plaster on ; 
| Metal Lath | 0.23 5.4 
rr. - | Outside L Built up | 
ani Roofing | 0.1 0.375 | 0.0312) 0.28 1.2 
ntral m | Insulatin ‘ 
om ' Board nd 0.028 1 0.0833) 0.30 0.15 
| Inside | o | Concrete | 1.0 4 0.333 | 0.333 35 
! — $$ __—___—_—_—__—__ | — —_———-| — 
Row de | L | Built u 
anit) inca hectng | O11 0.375 | 0.0812) 0.28 1.2 
o Insulatin ; 
ss aaree Pe "Board . 0.028 1 0.0832) 06.30 0 1h 
Central | m: | Concrete 1.0 4 0.333 | 0.333 35 
Central | Ms | Air Space 0.75 0 
Inside — 0 | Plaster on ae aa 


Metal Lath 


hermal conductivity of water is 
pout 0.35 Btu/hr ft F at tempera- 
ures important in this study, while 
iry non-metallic solids with the 
same density as water will have 
hermal conductivities only one 
hird of that of water. Similarly, 
for water is about 21.8 Btu*/hr 
ft! F°, while kee of any dry non- 
etallic solid of the same density 
water is only about 7 per cent 
of that of water. It follows that the 
presence of moisture in materials 
of construction will considerably 
odify their thermal behaviors. 


Some Conclusions Concerning 
Thermal Behavior of Composite 
Walls or Roofs 


All conclusions summarized here 
pply only to the type of unsteady 
low of heat defined in this study— 
periodic outdoor air temperature 
nd incident solar radiation with 
onstant temperature of the indoor 
Ir. 

For any composite wall or roof 
f sandwich construction, there is 
n exact thermal equivalent in some 
imple, homogeneous material. 
‘hether or not any available build- 
£ material has the exact proper- 
ies required of this equivalent 
laterial is another question. The 
gnificance of the first conclusion 
ill be illustrated by examples. 
onsider a two layer wall with 12 
- of onerete on the outside and 

in. of cork on the inside. The 
alue of (kee), for an equivalent 
omoeeneous wall may be shown to 


be 5.5, while (%) 4.3. Plaster, 
s 


or a non-metallic solid with an ap- 
parent density of 90 lb per cu ft 
would have about this value of kec; 
in a thickness of about 16 in., plas- 
ter or a non-metallic solid with an 
apparent density of 90 lb per cu ft 
would have the same thermal re- 
sistance as the concrete and cork 
wall. Therefore, a simple, homo- 
geneous wall of 16 in. of plaster is 
the thermal equivalent of the com- 
posite wall made up of 12 in. of 
concrete lined with 1 in. of cork; 
each wall would contribute approxi- 
mately the same amount to the cool- 
ing load at the same time of day 
when exposed on the outside to a 
periodic air temperature and solar 
radiation while the temperature of 
the indoor air is held constant, pro- 
vided the solar absorptivity of the 
exterior surface of each wall is the 
same. 

As a second example, consider a 
composite wall made up as follows: 
4 in. face brick, 25/32 in. wood 
sheathing, air space, '% in. insulat- 
ing board and % in. plaster. The 
value of (kpc). of the equivalent 
homogeneous wall may be found as 
0.9, while the thermal resistance of 
the equivalent homogeneous wall 
must be 3.82. Pine would have sub- 
stantially this value of kee and if 
used in a thickness of 3 in. would 
have about the same thermal re- 
sistance as the composite, brick 
veneer wall. Therefore, a simple, 
homogeneous wall of 3 in. of pine 
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is the thermal equivalent of the 
composite brick veneer wall of this 
example and each wall would make 
approximately the same contribu- 
tion to the cooling load at the same 
time of day provided the solar ab- 
sorptivity of the exterior surface 
of each wall is the same. 

A second conclusion is that the 
order of the materials in a com- 
posite wall or roof affects the ther- 
mal behavior of the construction. 
In the steady flow of heat, the order 
in which the successive layers of 
the materials are encountered in 
series has no effect upon the over- 
all rate of heat conduction; this is 
not the case for periodic, unsteady 
flow of heat. A striking example of 
this conclusion is the case of a two 
layer composite construction con- 
sisting of 6 in. of concrete and 1 in. 
of rigid insulation. With the con- 
crete on the outside, the time lag 
is about 5 hours; when the insula- 
tion is on the outside, the time lag 
is about 11 hours. In general, the 
facts concerning the thermal be- 
havior of a composite wall of two 
materials in series are: if the two 
materials have the same solar ab- 
sorptivities, interchanging the two 
materials will not affect the daily 
gain of heat, but use of the mater- 
ial of smaller density as the outdoor 
layer will decrease the maximum 
rate of heat transfer to the indoor 
air and increase the lag in time be- 
tween the time of maximum rate 
of heat entry into the outdoor layer 
and the time of maximum rate of 
heat transfer to the inside of the 
enclosure. 

For a composite construction of 
three or more layers in series, this 
study indicates that interchanging 
any of the middle layers with the 
inside layer will have no great ef- 
fect upon the thermal behavior of 
the wall or roof. Interchanging any 
of the middle layers or the inside 
layer with the outside layer, how- 
ever, may affect the marimum rate 
of heat transfer to the indoor air 
and the time of that maximum. 
The direction of these changes is 
similar to the case of the two layer 
construction. If a material of low 
density (low thermal conductivity 
and low volumetric specific heat) 
in the middle or on the inside sur- 
face is exchanged with an outdoor 
layer of high density (high thermal 
conductivity and high volumetric 
specific heat), the result is a de- 
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crease in the maximum rate oI neat 
transfer to the indoor air (if the 
solar absorptivities of the two ma- 
terials are the same) and an in- 
crease in the time lag. In all cases, 
low solar absorptivity of the out- 
side surface will decrease both the 
daily rate of heat transfer and the 
maximum rate of heat transfer. 


Time lag, however, is not influenced 
by a change in solar absorptivity, 
alone. 

After finding the thermal resist- 
ance and the value of kec of the 
simple, homogeneous wall or roof 
which is the thermal equivalent of 
the composite construction, the 
temperature of the inside surface 





Mercury Vapor Exposure in the Mercury 
Thermometer Industry} 


By Harry Heimann’, M. D., and K. Leo Dennis* 


Pi eacury is the only metal which 
is liquid at ordinary room tempera- 
tures; its melting point is -38.87 C 
(-88 F)... The vapor pressure of 
mercury is such that it evaporates 
readily at room temperature. Thus, 
at 20 C (68 F) it has a vapor pres- 
sure of 0.0013 millimeters, and at 
30 C (86 F) a vapor pressure of 
0.0029 mm of Hg.* Henderson and 
Haggard’ calculated that, under 
certain conditions, the concentra- 
tions of mercury in air produced by 
metallic mercury would be 1.84 ppm 
at 20 C, and 4.10 ppm at 30 C. Both 
of these figures of air concentra- 
tion are far and above that consid- 
ered as a safe working atmosphere 
for continued exposure. Goodman* 
has shown that even at 3 per cent 
of equilibrium, at temperatures be- 
tween 20 and 25 C (77 F), the air 
concentrations of mercury vapor 
evolved from metallic mercury ex- 
posure to air would be above esti- 
mated safe maximal concentration, 
0.025 ppm. It is thus obvious that 
when metallic mercury is exposed 
to the air of a workroom, the air 


*Extracts from article in Monthly Rev- 
view, Division of Industrial Hygiene and 
Safety Standards, New York State De- 
partment of Labor, March 1, 1946, Vol. 
25, No. 5. 

*Division of Industrial Hygiene and 
Safety Standards, New York State De- 
partment of Labor, 80 Centre St.. New 
York 13, N. Y¥ 


JHandbock of Engineering Fundamen- 
tals, by O. W. Eshbach (John Wiley and 
Sons, New York, 1936). 


*Noxious Gases, by Yandell Henderson 
and H. W. Haggard (Reinhold Publishing 
Co., New York, 1943). 


Mercury Poisoning, by C. Goodman 
(Rev. Sci. Instr., Vol. 9, p. 233, 1938) 
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breathed by the workers will con- 
tain appreciable amounts of mer- 
cury vapor. 

Since the exposure to mercury 
vapor in mercury thermometer 
plants is due to that vapor which 
rises from mercury spilled on the 
floors and work-benches and tables, 
all measures for decreasing the air 
concentrations should be aimed at 
those sources of contamination. The 
following measures are recommend- 
ed as a result of this consideration: 


Avoidance of Mercury Spillage 


1. The transfer of mercury from 
demijohns, or other containers, to the 
vacuum units for the purpose of fill- 
ing the glass capillary, should be done 
with extreme care to avoid the spill- 
ing of any mercury. 

2. Greater care, than is now taken, 
should be given to the handling of the 
capillaries after they are filled with 
mercury so that less breakage will 
occur. 

3. Earthenware receptacles should 
be provided at points of breakage so 
that the broken parts can be deposited 
in them. These should have water in 
them and should be tightly closed. 


Housekeeping 


1. All spilled mercury on the floors 
or work-benches should be collected as 
soon after it is spilled as is possible. 
It would be desirable to have this done 
immediately after the spillage occurs. 
Collection of this spilled mercury 
should be done by the use of vacuum 
into a central container. 


Construction of Workrooms 


1. All work tables and chairs should 
be covered with an impervious mate- 
rial. This material should be of such 
nature that cuts and scratches in its 
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and the contribution to the « 
load at any time of day n 
found precisely as if the con 
construction were a simple, 
geneous material. A complet: 
mary of the work on period 
of heat through homogeneo 


composite constructions \ 
given in a later paper. 


surface will be difficult of att: 
with the tools used in the ir 

2. All work floors should be 
with an impervious materia! 
nature should be as described 

3. All floors should be tilt: 
slight angle so that mercury) 
on the floors would tend to « 
one common trough which s!} 
kept covered. 

4. Work chairs and tables sh 


so constructed that no mercury 


accumulate at the junction of t} 


of these furnishings and the floor 

5. In older workrooms in whic! 
cury thermometers have been m 
factured for a long time, it may 


necessary to remove old floor a: 


boards to collect all accumulated 


cury before constructing new fi 
Prevention of Mercury Vapor 


1. Capillary filling operations 
all be done by mechanically 
vacuum. 

2. All containers of mercur) 
be kept closed unless in actual 

3. The temperatures of the 


rooms are to be kept at as low : 
as is commensurate with comfo 


working conditions. 
4. The floors and work tables 


nu 
bily 


vered 


W hose 


ad dase 
mer 


er 


be oiled or sprayed with a wettable 
sulphur compound’ daily, fol! 


their vacuum cleaning. 


Ventilation 


ka 


1. Local ventilation (by negati 


pressure) by the use of hoods 
be present in all locations wh« 


r 
re 


tainers of mereury are uncover 


Face velocity of 150-200 fpn 
be maintained. 
2. General ventilation of th 


draft type is advisable. The air sh 


snot 


come in near the ceiling and be draw 
out of the room at or near the floor 


8. Recirculation of air is ! 
permitted unless an efficient 
ing agent for mercury suc! 


iodized charcoal filter is installe 


the system. 
Eating Facilities 

1. Eating of lunch at the | 
bles should not be allowed. A 
room should be set aside for ‘ 
pose. 


‘New Process for Controlling 
Vapor, by M. Randall and H B I 
(Bureau of Mines, I. C. 7206, 1" 
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The Effect of Turbulence Promoters on 
Heat Transfer Coefficients for Water 
Flowing in Horizontal Tubes 


By Lawrence G. Seigel,* Cleveland, Ohio 


This paper is a result of research work at Case School 
of Applied Science at the instigation of the Air Con- 
ditioning Section, Bureau of Ships, Navy Department 


Introduction 


T ursuLence promoters or re- 
tarders have been used for some 
time to increase the rate of heat 
transfer from a given amount of 
surface. However, little informa- 
tion has been available on the rela- 
tive merits of the various types of 
devices which have been used. Col- 
burn and King’ have given data on 
turbulence promoters for air flow- 
ing inside 25¢ in. steel tubes and 
somewhat similar data, though not 
so complete, have been given by 
Royds* for 2 5/32 in. tubes. Naga- 
oka and Watanabe* have investi- 
gated the use of turbulence promo- 
ters with water flowing in 1 in. 


*Instructor in Mechanical Engineering 
Case School of Applied Science. Member 
of ASHVE. 

Exponent numerals refer to  Biblio- 
graphy 

resented at the Semi-Annual Meeting 
of the AMERICAN SoOcretTy OF HEATING AND 
VENTILATING ENGINEERS, Montreal, Que 
la. June, 1946 







SUMMARY—Data are presented 
in this paper to show the effect of 
turbulence promoters on heat 
transfer coefficients for water flow- 
ing inside horizontal tubes. Film 
coefficients for water at low Rey- 
nolds numbers in the laminar re- 
gion are also reported. A discus- 
sion is included on the effect of the 
pressure drop of turbulence pro- 
moters and on their application 
to practical heat exchangers. 


pipes, but no information was 
found for liquids in small diameter 
tubes. Data are lacking also on film 
coefficients for water flowing in the 
laminar region at low Reynolds 
numbers. 

This investigation was under- 
taken to establish accurate infor- 
mation in regard to the increase in 
heat transfer and pressure drop 
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which would result from the use of 
some of the common turbulator de- 
signs in % in. outside diameter 
copper tubes. All the data covered 
by this paper are for heating water 
at low temperatures in horizontal 
copper tubes of ®s in. outside diam- 
eter. Therefore, they may be ap- 
plied directly to heat exchangers 
similar to chilled water 


coils. 


cooling 


Test Methods and Procedure 


Since the results of this study 
were to be applied directly to air 


cooling coils using chilled water 


as a refrigerant, it was thought 
best to study the effect of the tur- 
bulence promoters in samples of 
actual coils operating under typi- 
cal load conditions. Accordingly, a 
full size air conditioning coil was 
obtained for the purpose. This coil 
was of the plate fin type with 8&8 
rows of 5s in. outside diameter cop- 
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Fig. 1—Setup for Testing Water 
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per tubes. Water circuiting was ar- 
ranged as nearly counterflow with 
respect to the air as possible. Re- 
turn bends on one end of the coil 
were soft-soldered so that turbu- 
lators could be changed when neces- 
sary. The coil was installed in a 
duct equipped with a precondition- 
ing chamber upstream and a mix- 
ing device and air flow orifice down- 
stream as shown in Fig. 1. Air was 
drawn through the system by a 
large variable speed blower. Air 
temperatures were obtained from 
precision thermometers located at 
equally spaced points around the 
duct both upstream and down- 
stream. Four wet bulb thermome- 
ters and four dry bulb thermome- 
ters were located at each station 
and readings were taken at in- 
tervals of five minutes for at least 
one hour after equilibrium had 
been established. The air orifice 
was calibrated in place by means 
of a pitot tube. Water quantities 
were obtained by direct weight and 
water pressure drop was measured 
by a mercury manometer connected 
across the coil headers. Heat bal- 
ance checks between the air and 
water showed agreement within 
plus or minus 5 per cent for all 
tests and for most tests showed 
agreement within plus or minus 2 
per cent. 


In order to isolate the effect of 
the turbulence promoters in these 
tests, film coefficients of heat trans- 
fer were evaluated for the water 
side of the coil. The method used in 
calculating these coefficients was 
based on principles set forth in an- 
other paper‘, and the calculations 
were extremely tedious because of 
the fact that it was necessary to 
analyze the coil performance on a 
row-by-row basis. No complete com- 
putation for any test will be given 
here because of the extreme length 
of such an example. Tests of the 
free tubes (i.e., tubes without tur- 





cients 





5/8" COPPER TUBE 


Fig. 2—Diagram of Elec- 
trically Heated Tube for 
Determining Film Coeffi- 


bulators) and of three types of 
turbulators were run and calculated 
by these methods, but because of 
the procedure and calculations in- 
volved it was decided that some 
simpler method of obtaining com- 
parative data on film coefficients 
should be found. 

For this purpose two 10 ft 
lengths of 5 in. outside diameter 
refrigeration tubing, connected by 
a return bend, were arranged in a 


low voltage electrical circuit as 


shown in Fig. 2. The current used 
in the tube was varied from 50 to 
800 amperes depending on the wa- 
ter quantity flowing in the tube. 
Tube temperatures were measured 
by thermocouples attached to the 
tube and water temperatures were 
determined by matched precision 
thermometers. The thermocouples 
were soldered to the outside surface 
of the tube after preliminary 
checks proved that this method of 
attachment gave consistent results 
with other methods such as insert- 
ing the couples in saw cuts or peen- 
ing them in the tube surface. The 
tube was placed in a box and cov- 
ered with expanded mica for ther- 
mal insulation. The electrical cur- 
rent input was measured but no at- 


- tempt was made to use this data to 


calculate heat quantities because of 
the high electrical losses occurring 
in the connections. For determin- 
ing coefficients from this setup, 
heat transfer was based on the wa- 
ter quantity times its temperature 
difference and the temperature drop 
from tube to water was taken as the 
arithmetic mean between the tube 
and water..The temperature drop 
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* THERMOCOUPLE LOCATIONS 
© THERMOMETER LOCATIONS 


through the tube wall was neg 
since this amounted to less 
0.02 Fahrenheit degrees in 
cases. 


Heat Transfer Results 


Fig. 3 shows a correlation 
heat transfer test data fo: 
tubes. This includes data ob 
by use of both experimental 
described. Agreement of poin 
tained by use of these two 
is significant since the calcu 
procedures used to evaluate t 
efficients were different for 
test method. In the full sca! 
tests no surface temperature: 
measured and the tube to 
temperature differences were 
mined on the basis of a con 
surface temperature. Agreem 


these coefficients with the resu!! 
the tests in which surface (or ' 


temperatures were measured 


cates that the computed sw) 
temperatures are reliable. Thi 


important because any coil 
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formance calculation procedure us- 
ing true film coefficients as basic 
data must also be capable of evalu- 
ating satisfactory surface tempera- 
tures for the application of these 


coefficients. 


Fig. 3 also shows agreement with 
other investigators as indicated by 
the dotted line in the turbulent re 


gion. 


In the laminar region few 


data for water in horizontal tubes 


are available for comparison. 


In 


general the correlation of this paper 
for laminar flow is about 60 per 
cent above the accepted line for oils 
which is shown by the lower solid 
line in Fig. 3. Fair agreement was 
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Fig. 3—Correlation of Heat Transfer Data for W «(er 
Flowing Inside Pipes 
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Fig. 4—Comparison of Water Film 
Coefficients for % in. O.D. Copper 
Tube with Various Types of 
Promoters 


a—Steel spiral, % in. pitch, 12 gage 


wire: B—Twisted copper strip, 3 in. 


pitch, 0.02 im. thick; C—% in. copper 
tube, senled ends; D—Free tube 


obtained with the data of Wein- 
berg’ for water flowing upward in 
vertical tubes. However, only two 
points calculated from Weinberg’s 
data had sufficiently low Reynolds 
numbers to show on the curve. 
Since the coefficients in the lami- 
nar region seemed high, two que.- 
tions arose as to the accuracy of 
the test procedure. First it was 
thought that the alternating cur- 
rent used for heating the tube might 
have set up vibrations which in- 
creased the turbulence. This was 
checked by substitution of direct 
current for some tests but no sig- 
nificant change of coefficient was 
found. Results calculated from the 
data of these check tests are indi- 
cated by triangles in Fig. 3. Next 
it was noted that the tube tempera- 
ture at the bend was inconsistext 
during laminar flow and it was as- 
sumed that the bend might have 
caused an increase in turbulence in 
the second ten foot tube. This was 
investigated by removing the bend 
and returning the water to the 
second tube by exactly the same 
piping arrangement by which it 
entered the first. Coefficients were 
hen caleulated for each tube sepa- 
rately and agreement with the 
wints of Fig. 3 was still obtained. 


lt would be desirable to deter- 
ine coefficients for oils with this 
etup to see if the cause for dis- 
greement lies in the method or in 
he evaluation of the properties of 
he fluid. One other possible cause 
or the disagreement in the laminar 
egion may be the fact that no 
alming sections were used before 
he tubes in these tests although 
hey have been commonly used by 
ther investigators. 


A comparison of the coefficients 
obtained for the free tubes with 
those obtained by use of various 
types of turbulators is shown in 
Fig. 4. (The turbulators used in 
tests are shown in Fig. 5) These 
results have been plotted against 
gallons per minute per tube instead 
of Reynolds number because of the 
difficulty of evaluating the Rey- 
nolds number when the turbulators 
were used. Test points have been 
omitted from these curves to avoid 
confusion. However, the points are 
shown in Fig. 6 for the spiral type 
turbulators in comparison with the 
free tubes. 

Since the spiral springs similar 
to type A in Fig. 5 showed the best 
results, several sets of this type 
were tried. This was done to deter- 
mine the effect of the distance be- 
tween turns on the heat transfer 
coefficient and the pressure drop. 
No change in heat transfer coeffi- 
cient could be found when the dis- 
tance between turns was varied 
from 3/16 in. to %4 in. «However, 
the pressure drop decreased with 
increased spacing. In an effort to 
obtain the optimum spacing for low 
pressure drop with maximum heat 
transfer, tests are being con- 
tinued to determine what maxi- 
mum spacing between turns may 
be used. 


Pressure Drop 


While it may be possible to cor- 
relate pressure drop and _ heat 
transfer to determine the best tur- 
bulator for a given heat exchanger, 
no general correlation can be made 
which applies to all exchangers. In 
some cases the pressure drop of the 
connecting piping may be extreme- 





Fig. 5—General Types of Turbulators 
A—Spiral spring type, various pitches 
and wire diameters; B—Twisted copper 


strip 0.02 in. thick, 3 in. between twists; 
Cc—*% In. copper tube with sealed ends 


ly large compared with that of the 
heat transfer equipment and, there- 
fore, an increase of several hundred 
per cent in equipment pressure 
drop may not be excessive. How- 
ever, other cases may permit only 
slight increase in pressure drop 
of the equipment before pump- 
ing costs rise beyond savings of 
space and equipment. Complete de- 
tails of this pressure drop will be 
given in a subsequent paper 


Conclusions 


From the results of this investi- 
gation the following items may be 
concluded : 


1. The data presented are in fair 
agreement with those of other investi- 
gators but more work by others for 
water in laminar flow would be desir- 
able to check the results presented 
here. While practical water quantities 
are usually well within the turbulent 
region, occasions may arise when 
laminar flow exists and adequate data 
therefor should be available. 


2. The method of calculating coil 
performance by evaluating a surface 
temperature as suggested in refer- 
ence 4 is satisfactory since heat 
transfer coefficients determined by use 
of this method are consistent with 
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those obtained by other calculation 
methods and by other investigators. 


3. The use of turbulence promoters 
increases heat transfer at the expense 
of pressure drop. This increased pres- 
sure drop is localized within the heat 
exchanger and therefore may not be 
serious when considered in terms of 
the pressure drop of the entire sys- 
tem. 


4. Spiral spring turbulators like 
type A of Fig. 5 are of simple con- 
struction and their use results in a 
large increase in heat transfer rate. 
More work is required, however, to 
establish the proper ratio of coil spac- 
ing to wire diameter. 


5. The use of turbulence promoters 
should be studied in direct expansion 


MODEL LAW APPROVED 


The amendments to the Model 
Law for the Registration of Pro- 
fessional Engineers and Land Sur- 
veyors and Providing for the Cer- 
tification of Engineers-in-Training, 
which were drafted at the confer- 
ence on August 28, 1945, including 
the new definitions of Professional 
Engineer and Practice of Engineer- 
ing, have been approved and en- 
dorsed by the following engineering 
organizations: 

American Association of Engineers 


American Institute of Consulting 
Engineers 


American Institute of Electrical En- 
gineers 

American Institute of Mining and 
Metallurgical Engineers 

American Society of Civil Engineers 

AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS 

American Society of Mechanical 
Engineers 

Illuminating Engineering Society 

National Council of State Boards 
of Engineering Fxaminers 

National Society of Professional 
Engineers 

Society of Naval Architects and 
Marine Engineers 


STANDARD SYMBOLS FOR 
USE IN DRAWINGS 

American Standard Graphical 
Symbols for Electric Power and 
Control Z 32.2-1946, prepared by 
the ASA Sectional Committee on 
Graphical Symbols and approved 
March 1, 1946, is now available for 
distribution and may be obtained 
from the American Standards As- 
sociation, 70 E. 45th St., New York 
17, N. Y., at 40 cents a copy. 
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systems as well as in systems using 
other fluids. 
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R. W. CHRISTIE NOW 
RESEARCH ENGINEER 


Robert W. Christie, member of 
the Society for the past few years, 
has been appointed research en- 
gineer for Air Devices, Inc., New 
York. Mr. Christie was formerly 
connected with the U.S. Testing 
Co., Hoboken, N.J. In his new posi- 
tion he will direct the research and 
development of filters, diffusers, ex- 
hausters, hot water generators and 
oil fired hot gas generating fur- 
naces. He is also a member of the 
ASRE and ASME. 


SENSITIVE GAS 
DETECTION INSTRUMENTS 


Two new instruments, more sen- 
sitive for detecting the presence of 
gas or smoke than any ever de- 
vised, have been developed at 
Northwestern University, where 
they were invented during the war 
in connection with the development 
of gas masks. 

The instruments, according to 
Prof. Robert K. Summerbell, chair- 
man of the department of chem- 
istry, have tremendous possibilities 
for important peacetime uses, in 
both research and industrial fields. 
They were developed under a war- 
time contract with the National De- 
fense Research Council. 

The Northwestern Ultraviolet 
Photometer, developed by Drs. Ir- 
ving J. Klotz and Malcolm Dole, 
professors of chemistry, is a 
rugged, portable instrument with 
unusual sensitivity for detecting 
the presence of gases by means of 
ultraviolet light. It can discover as 


ical Engineers, 1931, Vol. 26, 16 
206, A. P. Colburn and W. J. ing 
2. Heat Transmission by R» 4 
Conduction and Convection y 5 
Royds, p. 190. (Constable & Lté 

London, 1921). 

3. Proceedings, Internatio: | (y, 
gress on Refrigeration, (7th ony 
Vol. 3, No. 16, pp. 221-245, 137.) 
Nagaoka and A. Watanabe (7), 
Hague, Amsterdam, 1936). 

4. Air Cooling Coil Proble os », 
Their Solution, by L. G. Seige 
ASHVE JourRNAL SECTION, ating 
Piping and Air Conditionin, Fea 
1945. 

5. Transactions, American ns. 
tute of Chemical Engineers, 1912, Vy 
38, pp. 493-530, R. C. Martine!!i, ¢ | 
Southworth, E. B. Weinberg e: a! 


little as one part of gas in a 
parts of air. 

Equipped with an automatic re. 
cording attachment, it is expecta 
to find considerable use in provii. 
ing continuous measurement 


toxic vapors in factories and mines 
It may replace chemical analysis of 
gases in closed systems, according 
to Dr. Klotz, for it does not affect 
the substances analyzed. During 


the war the photometer was used ty 
detect the penetration of poison gas 
through masks, to measure the ef- 
fects of gas bombs in buildings an 
fortifications and in field tests m 
the movement of gas clouds. 
Another instrument, so sensitiv 
it can detect 1/100,000th of au 


ounce of smoke in a room 30 feet 
square, was developed by Dr. Hugi 
B. Pickard, Frank T. Gucker, Jr 


professor of chemistry, and Chester 
T. O’Konski, electronics exper 
Called the Northwestern Photoet 
tric Smoke Penetrometer, the 
vice gives instantaneous readings 
on the amount of dust in the air. 4 
puff of cigarette smoke diffused 
a huge auditorium will deflect © 
indicator. Its delicate electronic 
cuits must be hermetically sealed ' 
insure accuracy. 

The instrument can be used 
studies of industrial plants, smo 
elimination, air purification a 
conditioning systems. The sce 
tists will also employ it in study 
the concentration of various 
loidal systems in the field of pur 
chemical research. During the ¥# 
the instrument was used to test 
effectiveness of gas mask filters { 
toxic smokes at the Northwester 
laboratory of the NDRC chemic 
warfare division. 
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CHARTER MEMBER, DIES 


It is with deep regret that the So- 
ciety learns of the death of Charles 
Frederick Hauss, one of the two 
jast Charter Members, on May 27th, 
the age of 76, at California, 


at 
Ky. 
Mr. Hauss was born September 


B13, 1869, at Cincinnati, Ohio, where 


he received his elementary educa- 
tion and attended the Technical 
Night School, Ohio Mechanics In- 
stitute. 

He began his long career in the 
heating field with M. R. Conway in 
Cincinnati, as draftsman, designing 
installations; was employed with 
Love & Co., Heating and Refrigerat- 
ing Contractors; Oliver Schlemma, 
Heating and Plumbing Contractor; 
and John Grossius & Sons, Heating 
and Air Heating Contractors. In 
1898 he became associated with the 
Richmond Stove Co., Norwich, 
Conn., four years as New York 
manager and later as special Eu- 
ropean representative; then was 
mployed as European representa- 
ive of Herendeen Mfg. Co. until 
1902, when he became representa- 
ive for the American Radiator Co. 
in Europe, sales manager of the 
‘rench subsidiary, Italian subsidi- 
ary, special representative in the 

ar East and finally representative 
in Belgium, where he retired in 
1931 and moved to Milan, Italy. 

Mr. Hauss was the youngest 
‘harter Member of the Society. He 
jas intensely active during his 
fty-two years’ membership in the 
ociety’s welfare and progress and 
lid outstanding work in promoting 
he foreign membership. While in 
taly, he translated a paper, “The 
Jemporary Warming of the Large 
{all of the Royal and Imperial Pal- 
we Library, Vienna, Austria for 
he Visit of His Imperial Highness, 
The Crown Prince of Germany, 
April 14, 1901,” by Prof. Edward 





Charles F. Hauss 


Meters, of the Imperial Technical 
High School, Vienna. This paper 
was presented at the Society’s An- 
nual Meeting, January, 1902, at 
New York City and was published 
in Vol. VIII TRANSACTIONS for 
1902. 

At the tenth Annual Meeting of 
the Society in 1904, two papers, 
“The Metric System” and “To Fig- 
ure Heating Work Accurately— 
With a Table Showing the Losses 
in British Thermal Units for Vari- 
ous Surfaces,” were presented, 
which he had prepared at Antwerp, 
Belgium; they were published in 
Vol. X TRANSACTIONS for 1904. 


In 1931 Mr. Hauss was elected 
to Life Membership. When the In- 
ternational Congress for Technical 
Education met in Rome, December, 
1936, Mr. Hauss and Mr. Aldo Gini 
of Milan were selected as the rep- 
resentatives of the Society to at- 
tend. A report of this congress was 
published in the Journal April, 
1937. 

After his return to the United 
States in 1940, Mr. Hauss lived at 
California, Ky., until the time of his 
passing. He was instrumental in 
the organization of other profes- 
sional societies and was honorary 
life member of the Japanese Asso- 
ciation of Heating Engineers, now 
the Society of Domestic and Sani- 
tary Engineering. 

The Council and Officers extend 
to his family their heartfelt sym- 
pathy in their loss. 


. 


WILLIAM NELSON HADEN, 
ESQUIRE, LIFE MEMBER, PASSES 


Word has just been received at 
the Society’s headquarters of the 
death of William N. Haden, Ar- 
nolds Hill, Trowbridge, Wiltshire, 
England, on April 28th, at the age 
of 87. 

Mr. Haden was born on March 
10, 1859, at Trowbridge, England. 
He received his education at Oak- 
ley House, Reading and Trow- 
bridge School of Art. In 1875 he 
began his apprenticeship with the 
firm founded by his grandfather, 
G. N. Haden & Son, mechanical 
heating and ventilating engineers 
and in 1882 became partner of the 
firm G. N. Haden & Sons. In 1919 
he became the first Chairman of 
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Directors of this firm, then known 
as G. N. Haden & Sons Ltd., which 
position he held until his retire- 
ment in 1933. 

In 1902 Mr. Haden 
member of the Society and in 1929 
was elected to Life Membership. 
He was presented with a gold med- 
al by the Institution of Heating and 
Ventilating Engineers at a special 
luncheon in London, England, on 
February 8, 1945, in recognition of 
his valuable service for 40 years, 
including 33 years as Honorary 
Treasurer; President of the En- 
glish Institution and representative 
for many years on International 
Standardization Committees for 
copper pipe and pipe threads, malle- 
able fittings and iron pipe threads. 
The medal was inscribed February 
8, 19438, but presentation was de- 
layed because of the war. Although 
in the last few years he was not able 
to be active in the work of the So- 
ciety, his great interest remained. 

He was Chairman of the Bench. 
County Councillor, Chairman of the 
Governors of the High School and 
held other posts of honor in the 
community where he lived. 

The Council and Officers of the 
Society join with the many friends 
of Mr. Haden in extending their 
deep sympathy and condolence to 
the family. 


became a 


. 


W. C. GREEN, LIFE 
MEMBER PASSES 


William C. Green, life member of 
the Society, died in Cincinnati on 
February 28, at the age of 83. 

He was born August 26, 1862, at 
Rochester, N.Y. where he received 
his elementary education and at- 
tended Cornell University at Itha- 
ca, N. Y. From 1885 to 1894 he was 
in business for himself selling ap- 
paratus for heating plants, design- 
ing and erecting plants; the follow- 
ing four years he was employed 





-W. C. Green 














with Henry R. Worthington, as 
Cincinnati agent, and since 1897 
until 1943, when he retired, he was 
employed with Warren Webster & 
Co. and the American Engineering 
Specialty Co. at Cincinnati. 


Mr. Green has been a member of 
the Society since 1906 and was 
elected to life membership in 1933. 
He was very active in Society af- 
fairs, being instrumental in bring- 
ing many new members to its roll. 
In 1943 he was honorary chairman 
at the Society’s Annual Meeting at 
Cincinnati. 

The Council and Officers of the 
Society join with the many friends 
in extending to his family condo- 
lences and deepest sympathy in the 
loss of the companionship of Mr. 
Green. 


° 


WILBUR F. SMITH DIES 


Word has just been received at 
headquarter’s office in New York 
that Wilbur F. Smith, member of 
the Philadelphia Chapter of the So- 
ciety, died in Philadelphia on Jan- 
uary 20th at the age of 64. 

Mr. Smith was born at Philadel- 
phia, Pa. January 22, 1882, where 
he attended the Manual Training 
School and the University of Penn- 
sylvania. He was employed as 
draftsman with Keystone Watch 
Case Co.; for 12 years he was en- 
gineer with Frank C. Roberts & 
Co., consulting engineers, and in 
1915 until time of his death was 
consulting engineer for Wm. M. 
Anderson, contractor. He was a 
member of the Engineers Club in 
Philadelphia and has been a mem- 
ber of ASHVE for over 25 years. 


The Officers and Council of the 
Society extend their deepest sym- 
pathy to the members of his family. 


SUMMARY OF LOCAL CHAPTER MEETINGS” 


ATLANTA—April 12. Subject: Insulation anc 
Sealing in the Low Temperature Field. Speaker: £.' 
Cope, Detroit Edison Co., Research Department. ! 
talk indicated that insulation of heating pipes and du 
above atmospheric temperatures was well standardiz ton 
the chief considerations being the use of preshr! 
covering and good workmanship during installati! 
however, the insulation of surfaces at sub-atm 
temperatures presented a more difficult probiem " 
cause of the need for vapor sealing. The talk was’ ing 


ATLANTA—April 27. The Spring Outing of the At- 
lanta Chapter was held at Monroe Gardens. A barbecued 
chicken dinner was served from the outdoor grill and 
after dinner the gfoup went into the large stone play 
room for square dancing. For most of the members and 
guests square dancing was a new art, but with a pro- 
fessional leader to instruct and call the figures and the 
unmistakable square dance rhythm provided by a string 
quartet, they caught on quickly. Attendance, 128. 
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THOMAS JEFFERSON 
DUFFIELD DIES 


The Society learns with deep re- 
gret of the death of Thomas Jef- 
ferson Duffield, who passed away, 
at the age of 58, on May 15 in New 
York City after several months’ 
illness. 

A native of Pennsylvania, he was 
graduated from MIT and in 1919 
became health officer at Summit, 
N. J. During World War I he 





T. J. Duffield 


served as Major, Sanitary Corps, 
U. S. Army. Upon his return from 
service he was chief statistician, 
Rockefeller Commission for the 
Prevention of Tuberculosis; in- 
structor, vital statistics, School of 
Public Health, Harvard University; 
field epidemiologist, health section, 
League of Nations, Geneva, Swit- 
zerland; research statistician, 
health demonstrations, Milbank 
Memorial Fund; executive secre- 
tary, New York State Commission 
on Ventilation; statistician, Metro- 
politan Life Insurance Co.; and 
from 1935 until the time of his 
death was registrar, vital records, 
New York City Department of 
Health. 

Mr. Duffield became a member of 
the Society in 1927 and was execu- 
tive secretary of the Committee on 
Research. He was also a member of 
the New York Academy of Medi- 
cine, the American Public Health 
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Association and the Americ = Si 
tistical Association. 
Surviving are his wife Mp 
Kathleen Duffield; a son, Th as} 
Duffield, Jr.; his mother, Mr \,,. 
tha Banks Duffield; two b: the, 
Leroy B. and Harry Duffic | ay 
two sisters, Mrs. Howard riick 
and Mrs. R. M. Cox. 
Funeral services were he! 
Episcopal Church of the A 
in New York City, Friday, 
The Council and Officers 
Society extend to the fami ei 
deepest sympathy in their eave. fee? 








ment. by 
Fi 
re 
IRA R. CUMMINGS PASSES ui 
AT 46 


The headquarter’s office | 
learned that Ira R. Cummi: 
suddenly of a heart attack Apr 
20, in Cranford, N. J. 

Mr. Cummings was born 1: 
Ill., September 26, 1899, 
ceived his B.S. degree in Electrica 
Engineering from the University ¢ 
Illinois. He has been employed with | 
Danforth Co., Pittsburgh, as ere Hie 
tion and service engineer and dip 
sign and estimating engineer. Late {ior 
he became associated wit! 
Westinghouse Electric & Mfg 
in Cleveland, and at the tim: 
death was with the Westinghou 


Electric Elevator Co., Jersey (it ior 

as precipitron application e-qppe 

gineer. Vel 
He was a member of the ociet 


and was affiliated with the \e 
York Chapter. pes 
The Council and Officers of thegmp4>. 
Society extend to his widow, Mr 
Margaret F. Cummings, residing 4 


717 Willow Street, Cranford, \.: 
and the family their heartfelt s™ 
pathy in their bereavement 
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lowed by an interesting discussion period. Attendance, 
Mn fia 0, Attendance ratio, 0.37. 
as | @ 
Mar. 
hers CENTRAL NEW YORK—April 24. Subject: Location 


and installation of Registers, Fan Circulation, Correct 
Setting of Controls. Speaker: John W. Morris, Lennox 
Furnace Co., Inc. The speaker gave a very interesting 
talk on air circulation for the residential system and 
the correct and incorrect method of setting of controls 
for continuous operation of the blower. He stated that 
circulation should be continuous throughout a building 
to reduce temperature differential between floor and 
ceiling when the outside temperature reached 45 deg; 
by having continuous blower operation on the winter 
air conditioning system cold 70 was eliminated and the 
result was an even temperature and velocity distribu- 
tion throughout the building. Attendance, 303. 
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rlick 
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Just CENTRAL OH1I0—April 15. Subject: Electronic Air 

dit Cleaning. Speaker: W. L. Gabbert, Louisville, Ky. The 

\prifisubject was very interesting and very well presented. 
ttendance, 45. Attendance ratio, 0.64. 


rica CINCINNATI—April 9. Subject: Radiant Heating. 
ty (HSpearer: Prof. F. W. Hutchinson, Purdue University, 
wittLafayette, Ind. Professor Hutchinson gave the mem- 
ere-Mbers and guests some real information on the subject 
| def radiant heating, holding the attention of his audience 
4\e@ifor an hour and a half. A very active discussion fol- 
(eiowed the talk. Attendance, 103. Attendance ratio, 0.72. 


ous CONNECTICUT—April 17. Subjects: Steam Distribu- 
(iy ition and Control in Heating and Baseboard Heating. 
| efi Speakers: H. F. Marshall and C. G. Binder, Warren 

Webster Co., Camden, N. J. Both of the talks were 
-ieyfgelustrated and augmented by samples of the various 
\efmmaterials described. A vote of thanks was extended the 

peakers for the very interesting presentation of their 


telmubjects. Attendance, 72. 
Mrs e 
ng at 
; | J DELTA—May 1. Subject: Pipe Wall Thickness. Speak- 
: 0. W. Page, U.S. Maritime Commission. Mr. Paye 
ceived a rising vote of thanks for the very informa- 
ve talk, which was followed by a question and answer 


riod. Attendance, 18. 
















GOLDEN GaTE—April 9. Subject: Temperature Con- 
ol. Speakers: Frank Hook, Johnson Service Co., and 
eginald Cushing, Minneapolis-Honeywell Regulator Co. 
tr. Hook gave a brief history of the development of 
mperature control and the possibility of adapting it 
the many different types of air conditioning systems. 
© gave examples of the application of thermostats, 
itomatic and manual, to the control of dampers sup- 
ying an air conditioning unit. The importance of 
tic pressure regulation and of the proper sizing of 
eam and hot water valves was emphasized. Mr. Cush- 
& discussed panel heating and its controls and modu- 
ting heating control for houses and small commercial 
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buildings. He illustrated his talk with charts. Attend- 
ance, 58. Attendance ratio, 0.58. 


ILLINOIsS—April 8. Subject: Air Distribution 
Through Perforated Plates and Panels. Speaker: M. J. 
Stevenson, consultant engineer, Industrial Multi-Vent 
Div., Pyle-National Co., a member of Illinois chapter. 
Mr. Stevenson illustrated his talk with a chart presen- 
tation and traced the development of the method, showed 
a number of installations and detailed the design and 
operating features. A demonstration model permitted 
actual readings of air flow. Attendance, 135. Attend- 


ance ratio, 0.75. 
7. 


INDIANA—April 5. At the invitation of Prof. W. T. 
Miller, the members were invited to Purdue University, 
where they visited engineering points of interest. After 
dinner Professor Miller introduced the speakers and 
their subjects. George Springmeyer, Research Progress 
in Housing; William Chapman, Radiant Heating; F. W. 
Hutchinson, Solar Heating. The afternoon and evening 
at the University were profitable and enjoyed by all 
who attended. Attendance, 97. Attendance ratio, 1.4. 


MASSACHUSETTS—April. 16. Subject: Control of 
Building Systems by Outside Type Programming De- 
vices. Speaker: H. T. Kucera, Weather Controls Divi- 
sion, Automatic Devices Co., Chicago, Ill. An interest- 
ing discussion followed the presentation of the subject. 
Attendance, 62. Attendance ratio, 0.795. 


MASSACHUSETTS—March 29. The regular meeting of 
the chapter was dispensed with in favor of a ladies’ 
night card party. Attendance, 40. Attendance ratio, 
0.51. 

. 


MEMPHIs—April 9. Subject: Influence of Aviation 
and Automotive Heat Transfer Surface Development in 
the Heating and Air Conditioning Field. Speaker: 
L. P. Saunders, member of Committee on Research. Mr. 
Saunders illustrated his talk with slides, which was 
most interesting. Attendance, 21. Attendance ratio, 0.66. 


MICHIGAN—April 15. Subject: Fan Sound Levels and 
Selection. Speaker: Thomas A. Walters, a member of 
Michigan Chapter. After an interesting question and 
answer period Mr. Walters was accorded a hearty vote 
of thanks for his interesting talk. This meeting was 
designated as Past Presidents’ Night. There were 16 
past presidents in attendance. President Connell traced 
the history of the chapter from its inauguration in 1916 
to the present time and introduced the past presidents 
who were invited to rise and take a bow. Attendance, 
83. Attendance ratio, 0.62. 


MINNESOTA—April 2. Subject: Magic in Electronics. 
Speaker: Gordon Volkenant, new products research en- 
gineer, Minneapolis-Honeywell Regulator Co. The sub- 
ject was most interestingly presented by the speaker, 
who had a number of electronic devices to demonstrate. 
President Gorgen introduced R. W. Evans and H. A. 
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Paine, members recently returned from military serv- 
ice. Attendance, 60. Attendance ratio, 0.28. 


NortH TEXAS—Subject: The Building and Livability 
of a 100 Year House. Lynn Landrum of the Dallas 
Morning News was chairman of the informal discussion 
of the subject, directing questions from the layman’s 
point of view to a panel of experts, consisting of G. L. 
Dahl, representing the architects; Leo Landauer, rep- 
resenting the mechanical engineers: H. J. Martin, rep- 
resenting the plumbing and heating contractors; and 
Glen Wasson, representing the electrical industry. At- 
tendance, 66. Attendance ratio, 1.73. 


OKLAHOMA—May 13. Subject: The Application of 
Modulating Controls to the Small Heating System. 
Speaker: J. H. Spaan, Jr., J. M. Connor Co., Oklahoma 
City. Mr. Spaan’s talk was received with considerable 
interest. Attendance, 22. Attendance ratio, 0.53. 


ONTARIO—May 6. This meeting was devoted entirely 
to Chapter business, committee reports, etc. Attendance, 
94. Attendance ratio, 0.50. 


ONTARIO—April 5. Subject: Salesmanship. Speaker: 
Ray Crowell, President, Rowe Paint and Varnish Co. 
This was a joint meeting of the Ontario and Western 
New York Chapters. Herman Seelbach, Jr. occupied the 
chair during the afternoon’s proceedings, which were 
begun with the showing of a sound slide film depicting 
the various types of heating available today. The film 
was enthusiastically received. It emphasized the seven 
keys to comfort and, among other things, the import- 
ance of comfort in the home and obtaining the services 
of a reputable heating contractor. A feature of the 
meeting was the attendance of several husbands and 
wives, outside the industry, who stated just what they 
would like in heating and presented questions. Brief 
talks were given on the following subjects: the prin- 
ciples of the hot water system, by Mr. Lambert; gravity 
warm air, by James Mitchell; radiant and solar heat- 
ing; by J. D. Ross (all of Toronto) ; the forced hot water 
system, by E. Willcott; the fundamentals of forced 
warm air, by Myron Beaman; the steam system, by 
Sherman Strouse (all of Buffalo). The meeting was then 
opened for discussion. V. J. Jenkinson presided at the 
banquet and evening session. Attendance, 97. 


OREGON—May 9. Subject: Alaska. Speaker: J. Donald 
Kroeker. After the regular chapter business and intro- 
duction and installation of new officers, Mr. Kroeker 
presented a very interesting illustrated lecture based 
on his Alaska travels while in the service. Attendance, 
46. 

. 


NORTHERN OHIO—April 8. Subject: Axial Flow Fans, 
Their Design and Application. Speaker: Mr. Hagen, Di- 
rector of research, B. F. Sturtevant Co., Div. of West- 
inghouse. Mr. Hagen gave a history of the development 
of the axial flow fan and its use by the U. S. Navy, 


outlined the design theory, the use and limitatic s. 4, 


active discussion period indicated the interest eat, 
by the speaker and the audience rose en masse a_ lay). 


ing an appreciated talk. An added feature of t © oy, 
ning was a brief talk on the U.N.O. by G. F. A sree 
of the Council on World Affairs. Attendance, 1 |. 4, 
tendance ratio, 0.76. 

NORTHERN OH1I0—March 11. Subject: Radian Hey. 
ing. Speaker: Prof. F. W. Hutchinson, Purdy [y, 
versity. Professor Hutchinson gave an underst. )\<a)), 
explanation of the theory in the use of radiant © catiy, 
and described the research program under way | Py. 
due University in radiant and solar heating. Ver 
active discussion period followed. Dr. Shepard Wh;. 
man, director of the Council on World Affairs cave, 
brief talk on the needs, purpose and organiza ion 
the Council. Attendance, 154. Attendance ratio. |) 


NORTHERN OnH1I0—February 11. Subject: Incustry 
(Sanitary) Ventilation Problems. Speaker: Dr. Allen | 
Brandt, senior engineer, U.S. Health Service, now s 
tioned at the Society’s Laboratory. An active discussiy 
followed a very interesting talk. Mr. Earl Snyder, « 
the Council on World Affairs gave a brief talk 
U.N.O. Attendance, 75. Attendance ratio, 0.53. 


PACIFIC NORTHWEST—April 11. Subject: Radiant w 
Reversed Cycle Heating. Speaker: Prof. Louis Sleg 
mechanical department, Oregon State College. Atteni. 
ance, 21. 

PacIFIC NORTHWEST—March 12. Subject: Radiar 
Heating. Speaker: George Guler, Minneapolis-Hone- 
well Regulator Co. Much interesting information wa 
brought out in discussing the subject, especially in th 
part dealing with radiant heat control. Attendance, '! 


PHILADELPHIA—April 11. Subject: The Attack « 
Virus Infection Through Air Conditioning. Speaker 
D. G. Lindsay, Air and Refrigeration Corp., New Yori 
N. Y. A great deal of interest was shown by the mem 
bers at the discussion period after the talk. Attendance 
60. 


St Louis, Mo.—April 8. After the regular chapte 
business, talks were given by visiting Council member 
and Society officers as follows: A. J. Offner, preside 
What Your Society is Doing Today; Prof. G. L. Tw 
2nd vice-president, Bright Spots and Blind Spots 
ASHVE, with particular emphasis being placed on 
free spirit of ASHVE as displayed at meetings; L.! 
Saunders, vice-chairman, Committee on Research, * 
search and Industry; John F. Collins, Jr., treasure 
Special Studies on Weather Statistics & Heat Requi 
ments of Buildings; Cyril Tasker, director of resea" 
of the Society and Prof. F. W. Hutchinson, a member‘ 
the Committee on Research, gave brief talks on the # 
tivities and plans for the future of the Laboratory: 
short general discussion period was conducted by 
Tasker. Attendance, 55. 


SoutH Texas—April 19. After the chapter busine 
two moving pictures were shown, one entitled, / ‘ern 
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yours (the story of wrought iron), and the ether, 
Ther is an Engineering Reason. Attendance, 56. 


SOUTHERN CALIFORNIA—April 10. Subject: The Rela- 
tion of Air Conditioning to Vegetable Physiology. 
Speaker: A. J. Hess, Hess-Greiner and Polland, Los 
Angeles. According to Mr. Hess, apparently very little 
air conditioning of greenhouses has been done up until 
recent years. The present greenhouses are not used for 
producing plants, but only for experimentation and 
development. Plants require different temperatures dur- 
ing the night than they do during the day and the inter- 
esting phenomenon was also pointed out that plants do 
their growing during the night rather than during the 
day, i.e., the action of the sun tends to stimulate osmosis 
through the plant and at night a pressure is developed 
within the plant producing growth. The speaker cau- 
tioned that a great deal of experimentation is yet to be 
done in this field for air conditioning. Attendance, 40. 


UraH—May 8&8. Subject: Steel Production at Geneva. 
Speaker: C. L. Wagoner, Supervisor of Raw Materials 
and Superintendent of Blast Furnaces at Geneva Steel 
Co. The speaker related the procedure followed in the 
production of steel and the problems involved in start- 
ing up a plant the size of Geneva. He stated that Geneva 
Steel has a capacity of over one million tons of steel 
ingots per year; it obtains all its raw materials from 
Utah, Nevada and Colorado. The meeting was opened 
or discussion after a most interesting talk: Attendance, 
B6. Attendance ratio, 0.56. 


UraH—April 17. Subject: Electronics—Magic of War 
nd Peace. Speaker: Gordon Volkenant, Coordinator, 
‘ew Products Research, Minneapolis-Honeywell Regu- 
ator. Co. The speaker gave a brief history of the devel- 
ppment of the electronic tube from its discovery to its 
present highly developed state. He very ably and enter- 
ainingly told his audience of the important part elec. 
ronies played in the recently concluded war and how 
housands of lives were saved through this development 
lone. Mr. Volkenant’s talk was very well received as 
videnced by the questions from the group which fol- 
owed the formal presentation. President Young, in 
behalf of the members, thanked the speaker for the 
ery interesting talk. Attendance, 47. Attendance ratio, 
).61. 


WASHINGTON, D.C.—April 10. Subject: District Heat- 
hg. Speaker: J. F. Collins, Jr., Pittsburgh, Pa., treasur- 
of the Society. After a very interesting talk a ques- 
ion and answer period followed. Attendance, 44. At- 
endance ratio, 0.33. 
. o 


WESTERN NEw YorK—April 5. This was a joint meet- 
& of the Western New York and Ontario chapters. The 
eneral chairmen were, V. J. Jenkinson for the Ontario 
rhapte) and Herman Seelbach for the Western New 
ork Crapter. In the afternoon a Domestic Heating 
‘mie was presented which covered fully the require- 


ments for the various types of heating systems in 
domestic use today. Three of the Buffalo chapter mem- 
bers and three of the Toronto chapter members defined 
the various methods of heating such as gravity, warm 
air, forced warm air, etc. This clinic was very well at- 
tended and many interesting and enlightening questions 
and answers were put forth. A cocktail hour preceded 
the dinner held in the ballroom of the Hotel Niagara. 
Roswell Farnham, Buffalo, acted as toastmaster. R. T. 
Crowell of Niagara Falls gave a short, but lively, talk 
on salesmanship. Attendance, 97. 


WISCONSIN—April 15. Subject: Psychology and the 
Thermostat. Speaker: F. C. McIntosh, Johnson Service 
Co., Pittsburgh. The speaker, in discussing the tempera- 
tures in air conditioning for comfort, stressed the fact 
that there are two kinds of human reactions; physio- 
logical reactions which are related to the structure of 
body and psychological reactions which govern the 
movement of the body. A lively discussion followed his 
remarks and a rising vote of thanks was extended Mr. 
McIntosh for his interesting talk. Attendance, 50. At- 
tendance ratio, 0.59. 


WISCONSIN—March 18. Subject: Dust and Dust Col- 
lectors—Today’s Industry and Fly Ash Problems. 
Speaker: H. O. Danz, manager, Dust Collector Division, 
American Blower Corp., Detroit. The speaker outlined 
the various types of dust collection problems encoun- 
tered in industry and pointed out the microscopic size 
of the dust particles which have to be collected, many of 
which range from 10 to 20 microns. Mr. Danz presented 
a tumber of slides illustrating the various types of 
collectors which he had discussed in his talk and a num- 
ber of questions were brought up and answered by him. 
A rising vote of thanks was extended the speaker. At- 
tendance, 51. Attendance ratio, 0.60. 


WISCONSIN—February 20. Subject: Reactions to the 
Kilgore Bill. Speaker: B. K. Brown, vice president, in 
charge of research and development, Standard Oil Com- 
pany of Indiana. Mr. Brown, a witness before the Sen- 
ate Committee who recommended the bill, stated that 
there seemed to be, at the moment, little danger to in- 
dustry and it was probable that the recommendations of 
the Office of Scientific Research and Development, look- 
ing toward the control of scientific achievement for war 
and nothing else, will be the ultimate end of forthcom- 
ing legislation. This was the second annual joint meet- 
ing of the Wisconsin Chapter ASHVE and the En- 
gineers’ Society of Milwaukee. At the speaker's table 
were QO. A. Trostel, president, Wisconsin Chapter, John 
Potts, president, ESM, Prof. G. L. Larson, past presi- 
dent of the Society and Ernest Szekely, member of the 
Society’s Council. Attendance, 388. Attendance ratio, 
4.60. 

WISCONSIN—January 21. Subject: Industrial Ovens 
and Industrial Drying. Speaker: F. H. Faber, vice presi- 
dent and director of sales, Despatch Oven Co. The 
speaker covered applications of industrial ovens in three 
groups, drying, baking and heating. An extremely in- 
teresting discussion followed Mr. Faber’s talk, and he 
was given a rising vote of thanks. Attendance, 41. At- 
tendance ratio, 0.48. 
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CANDIDATES FOR MEMBERSHIP 





The Constitution of the Society, as now amended, requires the following mode of procedure in voting on ap ica», 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names. ay»). 
cants and their references shall be printed in the next issue of the Journal of the Society or sent to the members ther 
approved manner as ordered by the Council. When replies are received from references, the Candidate's applicat sha 
be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate’s application and en 
his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. Du ¢ 5, 
past month 82 applications for membership have been received and the names of these men and their spo: om 





published in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and 
the Council, urge members to assume their share of responsibility of receiving these candidates into membership 
ing the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Societ 


it is the duty of every member to promote. 


Unless objection is made by some member by July 10, 1946, these candidates will be balloted upon by the 
Those elected to membership will be notified by the Secretary immediately after election. 


ALLAN, JAMEs E., Principal, Hunt & Allan. PRroposers: W. 
J. Killian, W. D. Ehlers. SeconDERS: W. W. Shuster, 
H. K. Jennings. 

ATKINSON, WILLIAM J., Dept. Mgr., Winnipeg Supply & 
Fuel Co., Ltd. Proposers: F. T. Ball, J. R. Stephenson. 
SECONDERS: Einar Anderson, D. S. Swain. 


BAILEY, Murray C., C. A. Dunham Co., Ltd. PRoPposERs: 
F, W. Stott, W. R. Blackhall. Seconpers: H. D. Henion, 
C. D. Seymour. 

BARTELS, EVERETT M., Supvsr. of Mech. Equip., Independent 
School District. Proposers: Perry La Rue, F. E. Triggs. 
aa C. H. MeGuiness, C. A. Wheeler. (Advance- 
ment 

BEECRAFT, GERALD A., Partner, Atlas Air Conditioning Co. 
Proposers; E. P. Root, F. R. Bishop. SECONDERS: W. O. 
Smith, R. C. Champlin. 

BeccGs, Puiuip B., Sales Engr., Paul W. Beggs & Son. PrRo- 
POSERS: T. C. Douglass, G. M. Simonson. SECONDERS: G. 
D. Martin, James Gayner. 

BisHop, ALVIN C., Supt., Sheet Metal Div., D. F. Edwards 
Heating Co. Proposers: H. C. Sharp, W. J. Oonk. SEc- 
ONDERS: H. A. Grossman, E. T. Clucas. 

BROADWALL, HAROLD W., Applica. Engr., York Corp. PrRo- 
POSERS: J. A. Walsh, R. F. Taylor. Seconpers: H. C. 
Will,* A. M, Chase, Jr. 

Bruce, Lewis E., Mgr., Skelgas Htg. Dept., Skelgas Div. 
of Skelly Oil Co. Proposers: P. C. Leffel, D. M. Allen. 
SECONDERS: R. B. Mason, Henry Gould. 

Buck, WILLIAM H., Refrigerating & Power Specialties Co. 
Proposers: F. L. Nemec, W. W. Cockins. SECONDERS: 
W. P. Scott, Jr., H. V. Hickman. 


CONNOR, WILLIAM A., Service Engr., Page-Hersey, Tubes 
Ltd. Proposers: W. J. Usher, Jr., J. H. Ross. SECONDERS: 
V. J. Jenkinson, W. H. Evans. 

CRAWFORD, JAMES N., Sales Mgr., Bryant Heater Co. Pro- 
POSERS: H. W. Heisterkamp, L. C. Harvey. SECONDERs: 
Gayle Priester, J. L. Frisse. 


Dopce, RAYMOND V., Jr., Design Engr., American Viscose 
Corp. Proposers: James Breakell*, L. H. Pownall*. Sgc- 
ONDERS: J. M. Richardson*, F. E. Maddox*. 

DROEGKAMP, CALVIN F., Pres., Calvin Droegkamp Heating 
Co. Proposers: H. K. Pride, J. R. Vernon. SECONDERS: 
H. W. Schreiber, M. M. Herrick. 


EvEeRT, MARTIN C., Secy., Alexander-Stafford Corp. Pro- 
posers: T. D. Stafford, O. D. Marshall. Seconprers: H. D. 
Bratt, W. W. Bradfield. 


FLOETER, ELLIOTT G., Jr., Sales Engr., Way Engineering 
Co. PRoposerRS: D. M. Mills, W. J. Way. SECONDERS: Nor- 


man Way, C. C. Quin. 


GERHARDT, EMERSON D., The Glenn L. Martin Co. Pro- 
PoserRs: W. K. Ebel,* H. C. Wirben, Jr.* SECONDERS: W. 
B. O’Neal,* K. R. Smythe.* 

GREGORY, KEGHAM §S., Engr., York Corp. Proposers: J. A. 
Walsh, A. M. Chase, Jr. SEcoNnNpeRs: H. C. Will,* J. C. 
Lewis. 

HARPER, EVERETT C., he ES Engr., York Corp. PROPOSERS: 
W. J. McKinney, M. M. Crout. Seconpers: P. E. Seepe, 
L. F. Lawrence, Jr. 

HARRIS, Victor J., Partner, Service Plumbing & Heating 
Co. Proposers: J. L. Frisse, Dennis Boggs. SECONDERS: 
J. M. Black, William Silk. 
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HEAD, FREDERICK T., Consolidated Edison Company of Ney 
York, Inc. Proposers: A. F. Hinrichsen, J. C. rder 
SECONDERS: C. W. Hartman, A, A. Pihlman.* 

HEARNE, Rurus D., Sales Mgr., Air Cond. Div., Wagne 
Engineering and Service Co. Proposers: D. W. Davis, J; 
H. K. Pride. SECONDERS: I. J. Haus, F. W. Goldsmit! 

HEATHCOTE, HENRY J., Mech. Engr., Carrier Engineering 
Co., Ltd. Proposers: M. E. Mooney, H. G. Strong. Sx. 
ONDERS: C. M. Ashley, A. Silvera. 

HICKMAN, CHARLES W., Htg. Engr., Thermazone (o. Pro. 
POSERS: K. O. Alexander, Robert Bruen. SEcONpers: 2 
C. Cushing, H. V. Hickman. 

HOLMAN, ROBERT F., Office Supvsr., American Radiator ¢ 
Standard Sanitary Corp. Proposers: W. J. McKinne 
L. F. Lawrence, Ir. SEcONDERS: M. S. Hamilton, A. 


Koch. 
HOLT, WHEELER M., Div. Mgr., B & B Engineering & Sup. 
ply Co., Inc. PRroposers: Frank Skinner, J. ©. Lewis 


SECONDERS: E. H. McLane, C. L. Boehler. 

HORSBURGH, ALBERT E., Pres., Control Equipment (o., Ltd 
Proposers: T. H. Worthington, S. W. Salter. Seconpsrs 
J. J. Cosgrove, T. E. Cockman. 

HOTZE, VINCENT, Owner, Hotze Heating Co. Proposers 
H, K. Jennings, G. V. Sutfin. Seconpers: A. H. Gerdser 
A. W. Edwards. 


IBISON, JAMES L., Applica. Engr., Ralph B. Johnson & | 
Proposers: R. F. Taylor, D. S. Cooper. SECONDERs: A. F 
Barnes, R. B. Johnson (Advancement) 

IRWIN, CONRAD P., Jr., Mech. Engr., J. R. Bracewell! & As 
sociates. Proposers: W. J. McKinney, P. E. Seepe. Sz- 
ONDERS: L. F. Lawrence, Jr., A. H. Koch. 


KAENTER, RICHARD J., Htg. Engr., St. Louis Skelgas | 
Proposers: H. C. Sharp, L. R. Szombathy. Spconpens 
W. D. Thompson, G. B. Rodenheiser. 

KINDAID, JOHN R., Sales Engr., Dravo Corp. PROPOSERs: | 
F. Eveleth, A. F. Manno. SEcoNDERS: L. H. Pogalies 
E. J. Sable. 

KNIPE, WILLIAM E., Owner, William E. Knipe Sales & Ser- 
vice. Proposers: W. L. Dulle, H. C. Sharp. Spconpms 
R. L. Wolf, C. H. Burnap. 


LaGow, ATWELL C., Engr., Leo L. Landauer & Associates 
Proposers: J. A. Ray, L. S. Gilbert. Seconpers: G. 4 
Linskie, J. A. Bishop. r 

LARSON, CARL W., Engr., McQuay, Inc. Proposers: H. } 
Williams, C. L. Bensen. Seconpers: E. H. Seebert, R. /. 
Resch. 

LEGGETT, REGINALD J., Plbg. & Htg. Contractor. PROPOSERS: 
A. M. Peart, A. B. Madden. Seconpers: S. W. Salter, 
J. G. Chenevert. 

LINDEMAN, CLAUDE F., Owner, Claude F. Lindeman Plum> 
ing & Heating. Proposers: I. W. Cotton, E. ©. Keim 
SEcoNDERS: G. B. Supple, T. R. Davis. 

Lippitt, A. WARREN, Engrg. Draftsman, Robert E. Hatts 
Proposers: C. W. Johnson, J. J. Philippi. Seconpers: © 
J. Prebensen, H. C. Gotschall. * 

Lux, ALEX C., Asst. Supt., Steam Htg. Dept., Puge' 
Power & Light Co. Proposers: C. W. May, A. L. Pollar 
SECONDERS: S. D. Peterson, M. N. Musgrave. 

Lyons, Husert W., Engr., Sharpe & Dohme, Inc. Pi 
POsERS: H. G. Black, M. F. Blankin. Seconpers: H. § 
Erickson, C. F. Wietz. 

McCoy, Fioyp F., Owner, Floyd F. McCoy Heating “ 
Proposers: L. G. Miller, C. H. Pesterfield. Sec NDE 
F. R. Bishop, G. A. Voorhees. 


— 
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Refrigeration News. Proposers: T. H. 
ford. SECONDERS: C. F. Donohoe, M. B. Shea. 


OLLO’, 
F. Garland,* J. A. Putnam.* 


Prorposers: H. V. Hickman, G. M. Simonson. SECOND=Rs: 
R. C. Cushing, C. L. Peterson. 

jurimern, A. G., Dist. Mgr., B. F. Sturtevant Co. Pro- 
posers: Ludwig Mack, G. P. Dickson. SEcoNDERS: C. W. 
Schmidt, E. C. Lambert. 


\ppENHEIMER, Puivip H., Cons. Engr. Proposers: H. E. 
Ziel, J. N. McBride. Seconpers: G. W. A. Steinmetz, 
Philip O’Keefe. 


srerson, W. B., Sr. Mech. Engr., Department of National 
Defense. Proposers: A. B. Madden, R. P. Allsop. SgEc- 
onpeRS: A. M. Peart, S. M. Peterkin (Reinstatement & 
Advancement ) 

LAYER, FRANK A., Mgr., Branch Office, Mehring & Han- 
son Co. Proposers: W. J. McKinney, L. F. Kent. Sgc- 
onpers: J. J. O’Shea, S. W. Boyd. 

PoTieR, OSCAR N., Partner, Marques & Monteiro Ltd. Pro- 
posers: C. G. Alves,* A. D. Lindley.* SeEcoNpeErRs: D. P. 
deMoura,* I. Hasson.* 
nESSLER, J. D., Head of Design & Engrg., A. M. Strauss. 
ProposeRS: W. R. Sinish, E. H. Hattersley. SECONDERs: 
W. L. Davis, H. V. Alexander. 


UACKENBUSH, JOHN M., Partner, Quackenbush Co. PrRo- 
posers: Herman Seelbach, Jr., M. C. Beman. SECONDERS: 
S. W. Strouse, S. M. Quackenbush. 


RaMSEUR, VARDRY D., Jr., Partner, V. D. Ramseur & Sons. 
Proposers: T. H. Smoot, Frank Parker. SECONDERs: 
James Me G. R. Morgan. (Advancement) 

keicH, HERBERT H., Mech. Engr., Power Piping Div., Blaw- 
Knox Co. Proposers: T. F. Rockwell, C. M. Humphreys. 
SeconDERS: Cyril Tasker, G. W. Cost. 

Ress, OTTo J., Research Dir., L. J. Mueller 
Proposers: H. K. Pride, I. J. Haus. SEcoNDERsS: F. 
Goldsmith, E. W. Gifford. (Advancement) 

RICHMOND, GEORGE B., Mgr., Cooling & Vent. Dept., Hun- 
ter Fan & Ventilating Co. PRroposers: Oliver Holmes, 
J. B. Lammons. SEcONDERS: T. J. O’Brien, A. T. Bevil. 

RocHE, GEORGE J., Pres.-Treas., Roche & Hull, Inc. Pro- 
posers: P. J. Vincent, Harvey Hottell*. SEconpers: J. J. 
Murphy*, Clarence Hottell*. 

Rowe, WILLIAM M., Field Engr., American Blower 
Proposers: D. L. Taze, H. E. Sproull. Seconpers: T. A. 
Walters, R. W. Dickson, Jr. (Advancement) 

YAN, FRANK J., Mgr. & Supvsr., William D. Ryan. 
POSERS: John Barrett,* G. A. Frecker.* SECONDERs: R. S. 
Furlong,* W. J. Ryan.* 


LAUN, HAROLD L., Comm’l. Supvsr., New Orleans Public 
Service Inc. Proposers: J. M. Guillory, F. G. Burns. 
Seconpers: J. S. Burke, G. E. May. 

‘HMIDT, JACK F., Student Engr., Carrier Corp. PROPOSERS: 
J. H. Carpenter, W. A. Grant. SEcoNDERS: F. B. Ney- 
hart, J. P. Stewart. 

‘HOENHERR, EDGAR J., Mech. Engr., Department of Public 
Works. Proposers: Bernard Stotesbury, W. B. Pennock. 
Seconpers: J. P. Fitzsimons, L. A. Hood. 


Furnace Co. 
W. 


pric, CLirrorD D., Assoc. Editor, Air Conditioning & 
Mabley, S. S. 


one, 4uGH W., Engr., Norton Co. Proposers: H. R. Roth, 
G. E. Brua. SECONDERS: W. G. A. Barr, William Philip. 
Epv arp J., Jr., Student, University of California. 
proroseRS: B. F. Raber, E. G. Thomsen.* SECONDERS: C. 


urraY, JOSEPH E., Office Engr., G. M. Richards & Assocs. 


SEIBERT, Eart W., Pres., Advanced Refrigeration Co. PRo- 
POSERS: H. K. Jennings, L. L. Kuempel. Speconpers: R. 
W. Sigmund, W. B. Cooper. 

SENK, EDMUND P., Engrg. Draftsman, Robert E. Hattis. 
Proposers: C. W. Johnson, J. J. Philippi. SBCONDERs: 
H. J. Prebensen, H. C. Gotschall. 

STAMPS, HAROLD F., Field Engr., 
POSERS: J. J. Philippi, C. M. Burnam, Jr. 
C. W. Johnson, G. G. Turner. 

Svospopa, GEorGE J., Lab. Engr., McQuay Inc. 
H. B. Williams, C. L. Bensen. SECONDERS: E. 
R. C. Colman. 

SZOMBATHY, ALFRED R., Sales Engr., Ferguson Sheet Meta! 
Works, Inc. Proposers: L. R. Szombathy, W. A. Bemis. 


Henry Valve Co. PkrRo- 
SECONDERS : 


PROPOSERS : 
H. Seelert, 


SECONDERS: A. R. Niemoeller, M. F. Carlock. 
TEJEDA, SALVADOR M., Cons. Engr. PRoposers: R. N. Go- 
mez,* J. J. Martiney.* SECONDERS: C. H. B. Hotchkiss, 


Rudolf Kuhlmann. 

TEMPLETON, H. J., Southwestern Dist. Merchandise Mer., 
American Blower Co. Proposers: J. A. Bishop, M. W. 
Brown. SECONDERS: I. I. Bock, V. G. Cox. 

TEUBER, HARRY N., Sales Engr., Warren Webster & Co. 
PROPOSERS: E. K. Webster, C. G. Binder. SECONDERS: L. 
H. Plum, Warren Webster, Jr.. 

THOMPSON, QUENTIN P., Sales Engr., Minneapolis-Honey- 
well Regulator Co. Proposers: S. W. Strouse, H. Seel- 
bach, Jr. SECONDERS: F. A. Moesel, W. R. Heath. 

THOMPSON, ROBERT E., Engr., International General Elec- 
tric Co., Inc. Proposers: F. L. Maggini,* D. W. McLene- 
gan. SECONDERS: R. U. Berry, F. O. Urban.* 

TRAYNOR, JOHN H., Sales Engr., Johnson Service Co. PrRo- 
POSERS: N. W. Downes, W. L. Cassell. SECONDERS: F. A. 
Sheppard, Carl Clegg. 


ULovec, HENRY F., Asst. Secy. & Chief Engr., Mehring & 
Hanson Co. Proposers: R. A. Lowe, Leo Hungerford. 
SECONDERS: R. M. Storms, R. J. Petersen. 

VAN Epps, HAVERLY H., Precipitron Engr., Westinghouse 
Electric Corp. Proposers: A. H. Blaker, S. R. Lewis. 
SECONDERS: E. P. Heckel, S. I. Rottmayer. 


WALKER, W. STOCKTON, Asst. Control Dir., Consolidated 
Edison Company of New York, Inc. PrRoposers: C. H. 
Flink, N. T. Sellman. Seconpers: H. S. Birkett, E. D. 
Milener. 

WARREN, OLIN A., Mech. Engr., Robson & Woese, Inc. PRo- 
POSERS: P. D. Robson, H. K. Ormsby, Jr. SecONDERS: C. 
F. Woese, W. H. Driscoll. 

WHITACRE, VERNE L., N. Y. Dist. Mgr. of Insulation, Johns- 
Manville Sales Corp. Proposers: W. A. Sherbrooke, W. 
E. Heibel. Seconpers: C. S. Koehler, H. J. Ryan. 

WuHitt, Sipney A., Chief Engr., Cordley & Hayes. Pro- 
POSERS: C. E. Scott, E. R. Walker. SECONDERS: R. W. 
Morgan, A. F. Dietz. (Advancement) 


YANCEY, Foster V., Air Cond. Engr., Atlanta Gas Light 
Co. PRoposERS: M. W. Wise, Boynton Cole. SECONDERS: 
J. A. Sheahan, L. F. Kent. 

YANCEY, RICHARD H., III, Applica. Engr., Advanced Re- 
frigeration, Inc. Proposers: G. R. Bilderback, R. F. 
Hahn. SEcONDERS: W. J. McKinney, P. E. Seepe. 

YATES, ERNEST F., Cons. Engr., Reg. F. Taylor. PRoposERs: 
R. F. Taylor, R. J. Salinger. SEcoNpDERS: C. S. Woodruff, 
R, H. Wittbold. 





*Non-member 
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In the past issues of the Journal of the Society the names of the following men were listed as Candidates for Mem- 
rship. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement 
d balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Sec. 


of the Py-Laws, the following list of candidates elected: 


Members 


aus, Tuomas K., Dept. Mgr., Reunert & Lenz Ltd., Jo- 
annesburg, South Africa. 


RKLEY, \ENNETH L., Designing Draftsman, Ecusta Pa- 
per Corp., Pisgah Forest, N. C. 


pe James, Jr., Elliott & Barry Engineering Co., St. 
uls, \'o. (Reinstatement) 
‘ating, Piping & Air Conditioning, June 1946—ASHVE 
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BRYAN, WILLIAM L., Jr., Research Engr., York Corp., York, 
Pa. (Advancement) 

Davis, LESTER T., Project Mgr., Standard Engineering Co., 
Inc., Washington, D. C. 

DEBES, CHARLES N. Owner, Charles N. 
Rockford, IIl. 

EMERSON, Epwarp K., Engr., Swift & Co., Chicago, II. 

EwEns, F. G., Toronto, Ont., Canada. (Reinstatement) 

FARMER, JERRY E., Pres., The Saxet Co., Inc., Dallas, Tex. 


Debes & Assoc., 


; 
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HAINES, FRANK H., Vice-Pres., Standard Engineering Co., 
Inc., Washington, D. C. 

HENRIKSEN, HARVEY E., Indus. Project Engr., General Con- 
trols Co., Glendale, Calif. 


JOHNSON, WILFRID E., Mgr. of Engrg., General Electric 
Co., Bloomfield, N. J. 


KEARBY, EARL J., Mgr., Air Cond. Dept., Cahn Electric Co., 
Shreveport, La. 

KENDRICK, GEORGE M., Dist. Mgr., American Blower Corp., 
Minneapolis, Minn. 


LINSKIE, GEORGE A., Engr., U. S. Engrg. Dept., Denison, 
Tex. (Advancement) 

LONG, ODELL B., Partner, Air Engineering Co., Charlotte, 
7 ‘ 


MANN, ISHAM W., Jr., Field Service Engr., A. M. Byers 
Co., New Orleans, La. 

McCALuuM, C. E., Vice-Pres., Piedmont Heating & Air Con- 
ditioning Corp., Charlotte, N. C. (Reinstatement) 

MEEK, GEORGE W., Cons. Engr., Syracuse, N. Y. 

MERCER, BLAIR G., Sales Engr., Dallas Air Conditioning 
Co., Dallas, Tex. 

METZLER, CHARLES F., Sr. Draftsman, Austin Engineering 
Co., Cleveland, Ohio. 

MUELLER, JOHN C., Sr. Research Engr., Payne Furnace Co., 
Beverly Hills, Calif. 


OTTER, RAYMOND E., Director, J. S. Wright & Co., Ltd., Bir- 
mingham, England. 


PINEAU, MAuRICE E., Engr., Crane Ltd., Montreal, Que., 
Canada. 


ROBINSON, WILLIAM P., Mech. Engr., P.W.D., N.A.S., U. S. 
Navy, Norfolk, Va. 

RYDEN, Eric H., Engr., C. A. Olsen Manufacturing Co., 
Elyria, Ohio. 


THOMAS, RALPH C., Pres., Thomas Air Conditioning, Inc., 
Norfolk, Va. (Advancement) 


WEYENBERG, HENRY, Chief Engr., Holland Furnace Co., 
Holland, Mich. 


Associate Members 


ANDERSON, GEORGE A., Power & Htg. Engr., William Adams 
Engineers, Chicago, Il. 

ANDREAS, CHARLES A., Product Specialist, Westinghouse 
Electric International Co., New York, N. Y 


BORTMAN, ISAAC M., Htg. Engr. & Owner, Perfect Air Con- 
ditioning Co., Washington, D. C. 

BRAZ, ALFRED, Archt. Engr., PWD Naval Air Station, Nor- 
folk, Va. 

BURKLE, Louis W., Installation Service Mgr., J. E. Daly 
Co., Wallingford, Conn. 


CARTER, A. B., Partner & Mgr., Farwell Co., Dallas, Tex. 


eo ALBERT T., Assoc., C. Howard Crane, London, Eng- 
and. 
DEL CAMPO, EDWARD, Prod. Specialist, Westinghouse Elec- 
tric International Co., Buenos Aires, Argentina, S. A. 
DEVINES, HOLLIs L., Air Cond. Engr., Reg. F. Taylor, 
Houston, Tex. 

DONIE, ROWLAND A., Sales Engr., Minneapolis-Honeywell 
Regulator Co., Indianapolis, Ind. 

DONOHUE, ORVILLE P., Engr., Allis Chalmers Manufactur- 
ing Co., Milwaukee, Wis. 


EBNER, ROBERT C., Mech. Designer, Frederic E. Sutton, New 
York, N. Y. 

EHLERS, FRED G., Chief Engr., Research Hospital, Kansas 
City, Mo. 

ERVIN, FRED R., Instructor, Duke University, Durham, N. C. 


FAILOoR, CREST A., Sales Engr., Baker Manufacturing Co., 
Omaha, Neb. 

FRANKLE, MILTON S., Partner, Air Control, Inc., Des 
Moines, la. 

FRAZEE, FRANCIS B., Sales Engr., Westerlin & Campbell 
Co., Chicago, Il. 

FURMAN, GILBERT J., Student, University of Michigan, Ann 
Arbor, Mich. 


GABBARD, FREDERIC W., Engr., Occidental Electric Co., No- 
gales, Ariz. (Reinstatement) 
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GouLD, Marvin E., Asst. Prof., lowa State Colle | Any 
I 


a. 
GraceG, Harry G., Sales Engr., Air Filter & Equi; ont ¢, 


Chicago, Ill. 


HANSON, Roy W., Dist. Mgr., Bastian-Morley Co. 
las, Tex. 

HARE, ARTHUR L., Mgr., Boston Branch, Kewa B 
Corp., Boston, Mass. 

HARTMAN, PERN C., Jr.. Owner, P. C. Hartman 
folk, Va. 

Hess, NEWTON T., Market Mgr., Vorys Brothe: 
lumbus, Ohio. 

HILTON, THOMAS H., Gen. Mgr. & Chief Engr., | Was 
ing Machine Corp., Passaic, N. J. 


JACKETT, LYNN H., Engr., McGeorge-Hargett Aen 
Cleveland, Ohio. 

JENKINS, J. CADEN, Asst. Gen. Mgr., Holly Heati: - & yy 
ufacturing Co., Pasadena, Calif. 

JEssuP, BENJAMIN A., Plbg. & Htg. Contr., 
Conn. 

JOHNSON, FRANK E., Engr., C. A. Olsen Manufac ng 
Elyria, Ohio. 


LAJOIg£, J. RENE, Chief Instructor of Plbg. & Htye., App, 
ticeship Centre, Montreal, Que., Canada. 

LEWIN, JACOB, Pres., J. Lewin & Co., Montreal, (y 
Canada. 

LIEBERT, RALPH C., Prop., Capitol Refrigeration (, 
lumbus, Ohio. 

LITTLE, FRED G., Service Engr., Southern Calif 
Co., West Hollywood, Calif. 


MANSFIELD, ELWIN C., Pres., Mansfield Co., Inc., Nor! 
Va. 

McHucu, JAmMes J., Sales Engr., Johns-Manville Inter 
tional Corp., New York, N. Y. 

McINTOSH, CLAUDE B., Graduate Student, Case Scho 
Applied Science, Cleveland, Ohio. 

MorRIs, KENNETH H., Sheet Metal Worker, Norfolk Nay 
Shipbuilding, Norfolk, Va. 


PIPER, DONALD D., Secy.-Treas., Norman Products ( 
lumbus, Ohio. 


RICHARDSON, ELDON L., Dist. Mgr., Minneapolis-Honeyy 
Regulator Co., Salt Lake City, Utah. 

Ricks, Puiuip G., II, Engr., Higgins Industries Inc., \ 
Orleans, La. 

RousH, BENJAMIN B., Mech. Engr., National Dist 
Products Corp., Frankfort, Ky. 

ROWE, CLARENCE R., Foreman, Norfolk Navy Yard, Por 
mouth, Va. 


SALE, GORDON N., Mgr., Process Service, Dominion Oxy 
Co., Ltd., Toronto, Ont., Canada. 

Scott, JOHN C., The Powers Regulator Co., Chicag: 

STOVER, WARREN H., Dist. Mgr., Air Cond. Dept., Gene 
Electric Co., Portland, Ore. 


YOUNG, BERT C., Supvsr., H. P. Reger, Maywood, II! 


Junior Members 


BoEHM, RoBert C., Application Engr., Fulton Sy!phor 
Chicago, Il. 


CoLoMBo, JOSEPH D., Consolidated Conditioning Cor 
Vernon, N. Y. 


Doopy, FRANK A., Applications Engr., Fulton Sy!phon ' 
Chicago, Ill. 


Hayes, WILLIAM C., Secy.-Treas., Hayes Distributing ‘ 
Portsmouth, Va. 


KENNEY, DANIEL F., Designing Draftsman, Pressed © 
Car Co., Inc., Hegewisch, Il. 

KIRKWooD, RopERICK R., Lt., Instructor, Eastern 5¥ 
Corps Schools, Ft. Monmouth, N. J. 


RODGERSON, HENRY T., Vice-Pres., Mansfield & 
Norfolk, Va. 


URBAN, RoBert A., Jr. Engr., John Paul Jones, (ary &’ 
lar, Cleveland, Ohio. 


Student Member 


RIOPELLE, WILFRED J., Student, Marquette Universit,’ 
waukee, Wis. 


ve 





LHA 


F. Ce 
E. Ha 


B. Sa 
J. Ry 
E.P 


T. Ge 


T. Do 
” Fit 
B.M 
Mc 
F. Ro 


You 
A. Le 
R. Lir 
Man 
Gi 


ating 





AMERICAN SOCIETY of HEATING 


and VENTILATING ENGINEERS 





Sect 





Headquarters: 51 


Madison Ave., New Y 


Deh a 60 0.04 c'eeeces bac bs et0eeees ALFRED J. OFFNER 
| Re B. M. Woops 
te witeeene st teks oda daadadhae wade G. L. Tove 
DPE awess duldatecoedacceecsceess J. F. Coins, Jr. 

DUPE TheaesePedenccedesiscesscceks A. V. HvuTCHINSON 
eohntoal Secretary .... 2... cece cece eceereceeees CarL H. FLNK 


Council 


» J. Orrnzer, Chairman B. M. Woops, Vice-Chairman 
Three Yeare: E. G. Carrier, F. W. HutTCHINson, R. A. SHERMAN, 
| 8, WUNDERLICH. 

Two Years: W. A. Danreutson, H. R. Roru, Ernest SzeKeEvyr, 
M. Woops. 

One Year: C. M. Asuuizy, L. T. Avery, L. E. Szegizy, G. D. 
INANS 


Council Committees 


ecutwe—C.-E. A. Winslow, Chairman; C. M. Ashley, W. A. 
Danielson. 

once—B. M. Woods, Chairman; E. G. Carrier, L. E. Seeley. 
etinga—L. T. Avery, W. Hutchinson, E. N. 
MeDonnell. 


endership—G. D. Winans, Chairman; H. R. Roth, M. S. Wun- 
derlich. 


Chairman; F. 


ork 10, N. Y. (Tel.: AShiand 4-0291) 


Advisory Council 


C.-E. A. Winslow, Chairman; 
W. H. Carrier, 8. E. Dibble, S 


Homer Addams, M. F. Biankin, 
H. Downs, W. H. Driscoll, BE. O 


Eastwood, W. L. Fleisher, H. P. Gant, F. E. Giesecke,. E. Hok 
Gurney, L. A. Harding, H. M. Hart, C. V. Haynes, E. Vernon 
Hill, John Howatt, W. T. Jones, D. D. Kimball, G. L. Larson, 


S. R. Lewis, J. F. McIntire, F. B. Rowley and A. C. Willard. 


Special Committees 


H. B. 
(two years); E 


Admission and Advancement: C. 
(one year), E. L. Crosby 
years). 


Hotchkiss, Chairman 
R. Queer (three 


Chapter Relations: F. C 
D. Allen, C. B. 
T. D. Stafford, R. F 


McIntosh, 
Gamble, C. §. 
Taylor 


Adama, 


Chairman; F. L 
3. Madden 


Koehler, A. I 


Constitution and By-Laws: W. T. Jones, Chairman; S. H. Downs, 
F >. Sproull 


F. Paul Anderson Award: B. M. Woods, Chairman; R. H. Car- 
penter, W. H. Driscoll, E. O. Eastwood, F. E. Glesecke 


Guide Publication: T. F. Rockwell, Chairman; R. C. Cross, R. 8 
Dill, C. F. Kayan, B. H. Jennings, A. B. Newton, G. H. Tuttle 
W. M. Wallace, II, C. P. Yaglou, Cyril Tasker, Ex-Officio 


Publication: W. E. Heibel, Chairman (one year): J. C. Fitts (twe 
years) ; John A. Goff (three years) 


Technical Papers (a lL. Tuve Chai a I. T Aver W I 
Heibel, CC. H, Flink, Cyril Tasket 


To Cooperate with Other Professional Societies 


M. C. Giannini, 
Chairman; Albert Buenger, H. O. Croft, J. D w 


Falvey. E 


dards—Ernest Szekely, Chairman; G. L. Tuve, R. A. Sherman Gray, F. A. Leser, W. H. Old, T. T. Tucker 
CHAPTER DELEGATES COMMITTEE CHAPTER NOMINATING COMMITTEE 
CuapTer DELEGATE ALTERNATE REPRESENTATIVE ALTERNATE 
J. McKinney ATLANTA lL. F. Kent T. T. Tucker 
hiner Noble CENTRAL New YorK W. H. Carrier J. W. Stevens 
R. Walker A. I. Brown CENTRAL OHIO H. R. Allonier J.D. Slemmons 
J. Richard A. W. Edwards CINCINNAT \. W. Edwards E. J. Richard 
4 Teasdale 4 J. Lawless CONNECTICUT H. FE. Adams J. H. Smart 
H. Grant, Jr. J. S. Burke DELTA W. H. Grant, Jr J. 8. Burke 
W. Johnson F. W. Kolb GOLDEN GATE O. W. Johnson F. W. Kolb 
S. Locke O. J. Prentice ILLINOIS 1. S. Lock 0. J. Prentice 
B. Supple T. R. Davis INDIANA B. Sup} Ferdinand Jehle 
E. Triggs IOWA t. E. Triggs 
L. Furber R. B. Mason KANSAS CITY . M. All Pr. Cc. Leff 
T. Ball R. E. Moore MANITOBA . T. Ball R. E. Moore 
M. Archer C. W. Larson MASSACHUSETTS CC. W. Lars lL). M. Archer 
D. Flinn MEMPHIS 
F. Connell F. R. Bishop MICHIGAN R. F. Connell F. R. Bishop 
E. Haines B. F. McLouth MINNESOTA ik. W. Legler 
Garneau S. W. Salter MONTREAI Leo Garneau S. W. Salter 
B. Saxon NEBRASKA B. Saxon 
J. Ryan W. A. Sherbrooke New YorK H. J. Ryan W. A. Sherbrooke 
E. P. Klages K. W. Selden, Jr NortH CAROLINA F. E. P. Klages K. W. Selden, Jr 
T. Gessel! A. B. Ullrich NortH TEXAS E. T. Gessel 4. B. Ullrich 
. James J. E. Wilhelm NORTHERN OHIO D. L. Taze R. L. Byers 
T. Donceel F. X. Loeffler OKLAHOMA T. Donceel I’. X. Loeffler 
. Fitzsimons E. G. Spall ONTARIO V. J. Jenkinson D. A. Stott 
B. Morrison J. D. Kroeker OREGON Ee. C. Willey W. J. Widmer 
E. LeRiche M. C. McLennan PACIFIC NORTH WEST R. E. LeRiche M.C. McLennan 
WV. McElgin R. D. Touton PHILADELPHIA H. B. Hedges Edwin Elliot 
H. Rockwell D. W. Loucks PITTSBURGH H. Riesmeyer, Jr B. B. Reilly 
4 Jansser L. M. Hook RocKY MOUNTAIN Fred Janssen L. M. Hook 
B. Evar Ralf Toensfeldt Str. Louis Ralf Toensfeldt B. L. Evans 
al. Mills J. A. Walsh Soutn TExXas D. M. Mills J. A. Walsh 
Theobald R. A. Lowe SouTHERN CALIFORNIA Art. Theobald Rn. A. Lowe 
Young, Jr. D. R. Wilde UTAH J.T. Young, Jr D. R. Wilde 
A. Less W. H. Littleford WasHINGTON, D. C FP. A. Leser W. H. Littleford 
R. Limt her C. H. Pesterfield WESTERN MICHIGAN C, H, Pesterfield H. R. Limbacher 
lan Seeibach, Jr. WESTERN New York«K S. W. Strouse Roswell Farnham 
W. Gifford M. W. Bishop WISCONSIN M. W. Bishop E. W. Gifford 
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Montreal: Organized, 1936. Headquarters, Mont: ,| 
Committee on Research Meets, Third Monday. President, A Be Madden, 1170 1. x 
Sq., Montreal, Que. Secretary, S. W. Salter, 910 New | xs p, 








j ASHVE Research Laboratory: 7218 Euclid Ave., Cleveland 3, 0. “ontreal- 
Tel.: EXpress 61 
( x 6161) Pa ag Pane gy Ma aoe. Besdaueseers, On \ 
Meets, con uesday. esident, Henry Kleinkauf, So it ( 
.. # 2. SAUNDERS, Chairman; T. H. URDAHL, Vice-Chairman; St.. Omaha 8. Secreta Verne Simmonds, 2416 = ane 4 
Cyr TasKer, Director of Research; A. C. FIBuDNER, Bz-Oficio Omaha 1l. yt aan : > ane a 
Three years: L. N. Hunter, C. O. Mackey, R. D. Mapison, L. G. 
MILLER, L. P. SAUNDERS. : e New York: Organized, 1911. Headquarters, New \) \ y * 
Meets, Third Monday, President, W. A. Sherbrooke, Lite ' 
Two years: R. M. Conner, Jonn A. Gorr, F. W. HutcuHinson, St., New York 6. Secretary, Carl H. Flink, Room 3» \ ee 
R. K. THULMAN, W. E, ZIgBER. ison Ave., New York 10. . ! 
| me one: &. M. ASHLEY, F. E. Giesecke, F. C. McINnTosn, G. L. North Carolina: Organized, 1939. Headquarters, Dur.» y . 
» +. i. URDAHL, Meets, Quarterly. Acting President, W. H. Sulliva: U 


, S. Gree +. G . ;,, M. D. Brow 
Kxecutive Committee: L. P. SauNDERS, Chairman ; T. H. UnDAHL, Bide Winston Belem a a | 














Vice-Chairman; L. N. Hunter, G. L. Tuve, W. E. ZIEBER. < 
North Texas: Organized, 1938. Headquarters, IL s, Te 
‘ Mets, a Monday. x sgetsons. . s — 701 t B 
Officers of Local Chapters as 1. Secretary, B. S. Foss, Jr., 401 Magnolia Bldg. Dalig . 
Northern Ohio: Organized, 1916. Headquarters, ‘leveimm” 
Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, Ohio. Meets, Second Monday. President, res B. Pri Te le 
First Monday. President W. J. McKinney, Rm. 714, 101 Marietta Euclid Ave., Cleveland 6. Secretary, R. L. Byers, 448 Term; 
at Gu i 3. Secretary, H. King McCain, 615 Trust Co. Tower, Cleveland 13. 
Oklahoma: Organized, 1935. Headquarters, Okla! a Cin ri 
Central New York: Organized, 1944. Headquarters, Syracuse, Okla. Meets, Second Monday. President G. T. Do Ok + 
N. ¥. President, C. F, Woese, 1001 Burnet Ave., Syracuse 1. Sec- oma Natural Gas Co., Oklahoma City. Secretary, W Frage 
retary, Margaret M. Ingels, 300 S. Geddes St., Syracuse 1. furt, 519 Apco Tower, Oklahoma City. nth 
_ . tario: Organized, 1922. Headquarters, Toronto, Ont. \& pO! 
Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. on ye ‘ 7 Pp a — 
Meets, Third Monday. President, H. a Allonier, 101 N. High St. — we og V, J. Jenkinson, 117 Peter : ‘tre 
Columbus ae . a pees ae Se, eee ee eee eS EE eae eee ” 
sus . . 
ronan Oxguntaed. 2900. _pientesartess, Porsinné, Ore. Me b 
Cincinnati: Organized, 1932. Headquarters, Cincinnati, Ohio. ureday ter re i, _ om, Fe, o Urbas m 
Meets, Second Tuesday. President, ‘A. W. Edwards, Rm, 907, 626 ee eee See. Sometary, SR. Lote, | 
Broadway, Cincinnati 2. Secretary, M. E. Mathewson, 1211 En- se P “ en 
quirer Bidg., Cincinnati 2. 
| wenpite ertvaests Oe. gee. ag aeantgperters. Seatt p 
; is y » ts, on u ay. resident, . C. Griffiz, I I 
Connecticut: Organized, 1940. Headquarters, New Haven, a 1 ‘ , 70° i 
Conn. President, P. D, Bemis, 36 Pearl St, Hartford 3. Secre- on + Ra ae Ee S.  Cepee ys Ws Sa, WS Lord Bi 
tary, Winfield Roeder, 405 Temple St., New Haven, ; os 
| ‘ iwnngiy eee Gensatens, 1916. a a a pm j up 
Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, Meets, Secon ursday. President, D. _fouton, Nint 
| Second Tuesday. President, W. P. Oster, 410 Camp St. New Columbia Aye. Philadelphia. Secretary, F. H. Buzzard, 2 . 
Orleans 12, Secretary, F. G. Burns, 317 Baronne St., New Orleans Broad St., Philadelphia 7. ot 
Pittsburgh: Organized, 1919. Headquarters, Pittsburg! . 
Golden Gate: Organized, 1937. Headquarters, San Francisco, Meets, Second Monday. President, A. F. Nass, 527 | rst Aw I 
Calif. Meets, First Wednesday. President, James Gayner, 624 Pittsburgh 19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water MAG, 
Hearst Bldg., San Francisco. Secretary, H. V. Hickman, 1129 Pittsburgh 22. 
/ Folsom St., San Francisco 1. he 
/ , 
| iMinois: Organized, 1906. Headquarters, Chicago, Ill. Meets, 1g nee, ounten: Creat. Se pegsunenters, peers i hi 
Second Monday. President, Oliver J. Prentice, 450 E. Ohio St., Denver 1. Secretary, J. J. Johnson, 1010-17th St., Den) 
Chicago 11, Secretary, C. M. Burnam, Jr., Room 1605, 6 N. Michi- ae ins 3x8 or ae : 7 
i gan Ave., Chicago 2. Ow 
St. Louis: Organized, 1918. Headquarters, St. Louis, ¥ 
j indiana: Organized, 1943. Headquarters, Indianapolis, Ind. reer sd Bocretany WA Hussoll 7918 , Sag Boy: h pe 
| Meets, Fourth Friday. President, T. R. Davis, 805 K. P. Bldg., 5 Mo. horas be 
Indianapolis 4. Secretary, P. R. Jordan, 311 E. South St., Indian- 
apolis. he 
ae pues: agg 1938. epequanters, Houston, 1 ‘ 
} ts, Third Friday. President, B. P. Fisher, P.O. Box %, «4 e 
lowa: Organized, 1940, Headquarters, Des Moines, la. Meets, > tae . e ‘ re.. ston | 
Second Tuesday. President B Landes, 1603 47th St., "Hes ton 3. Resnetary, C & Seay Oey iwers Ave. Sguston Ss 
Moines 10. Secretary, C. A. Wheeler, 511 Fifth Ave., Des Moines. 7 
an 


Southern California: Cogneeee. 1930. eeeearien,, 
K ity: . Angeles, Calif. Meets, Second Wednesday. President, Art. ; 
ansas City: Organized, 1917. Headquarters, Kansas City, Mo. bald, 116% S. Kings Rd. Secretary, R. S. Farr, 2615 South an 


Meets, First Monday. President, S. L. Furber, 7429 Forest Ave., : 
Kangas City 5. Secretary, H. E. Gould, 1800 Baltimore, Kansas Dr., Los Angeles 43. et 
‘ity 8. : 
; itl 
Utah: Grantees, meee. Hondquartere, aS Lake City. Uae 0 | 
Manitoba: ’ Meets, First Wednesday. President, J. T. Young, Jr., bor ® 
Meets, ‘Third ‘Thursday. President, F. T. Ball. 324 Main St, Osten. Secretary, E. J. Watts, 2485 Douglas St., Salt Lake nd 
Winnipeg. Secretary, D. S. Swain, 1186 Downing St., Winnipeg. olt 


Washington, D. C.: Organized, 1935. Headquarters, Wa:\* 
Meets, Second Wednesday. President, L. B. Nyé: ay 


. 
Massachusetts: Organized, 1912. Headquarters, Boston, Mass. ton, D. C. } 
Meets, Third Tuesday. President, D. M. Archer, 143 Federal St., 1100 H St., N. W., Washington, D. C.; Secretary, J. \. 5" lie 
| Boston 10. Secretary, A. Ehrenzeller, 23 Parklawn Rd., Boston 32. 6124-32nd Pl., N. W., Washington 15, D. C. 
| Memphis: Organized, 1944. Headquarters, Memphis, Tenn. Western Michigan: Organized, 1931. Headquarters, \® oll 
Meets, First Monday. President, T. J. O’Brien, 1030 Exchange Rapids, Mich. Meets, Second Monday. President, J. W. Mille!’ 
Bidg., Memphis. Secretary, A. T. Bevil, 1521 Waverly Ave., §, x 498, Lansing. Secretary, K. E. Robinson, 211 Smith “' N, 
i Memphis 6. Lansing 10. 
| | al 
| Michigan: Organized 1916. Headquarters, Detroit, Mich. Western New York: Coganineé, 1919. Headquarters, Bu ' 
Meets, First Monday after 10th of month. President, F. R. Bishop, N. Y. Meets, Second Monday. President, F. A. Moese!, 5! » . 
i 8011 Dexter Blvd., Detroit 6. Secretary, L. A. Burch, 78 Amherst St., Buffalo 3. Secretary, E. P. Heckel, Jr., 490 Broadway, ° ys 
Rd., Pleasant Ridge, Royal Oak. falo 4. Ip 
Minnesota: Organized, 1918. Headquarters, Minneapolis, Minn. Wisconsin: Organized, 1922. Headquarters, Milwaukee, § Tl 
Meets, First Monday. President, J. E. Haines, 2747 Fourth Ave., Meets, Third Monday. President, af at ae ‘ees om) 
M. uge, S. oot 


S., Minneapolis 8. Secretary, O. L. Lilja, 5000 16th Ave. S., Minne- way, Milwaukee 2. Secretary, B. 
apolis 7. Milwaukee 14. 
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@ EQUIPMENT DEVELOPMENTS 


or your convenience in obtaining more information about 
ny of this equipment, see coupon on this page. Add the 
pw products and companies listed here to your Directory 
Section which you received in your January 1946 Heating, 
Piping & Air Conditioning and thus keep your records of 
nurces of supply up to e throughout the year. Single 
terisk indicates equipment not listed in Directory Section; 
ouble asterisk equipment and manufacturer not listed. 


ghtweight Thermal and 
coustical Insulation 


No. 3132—“Fiberglas Superfine PF,” a lightweight, 
oncombustible, thermal and acoustical insulating 
aterial has been announced by Owens-Corning Fiber- 
las Corp., 1842 Nicholas Bldg., Toledo 1, Ohio. 


Developed during the war for use in military air- 
raft, the material is now offered for installation in 
ivilian aircraft, buses, trucks, railroad cars, and 
bther applications where light weight is of major im- 
portance. It is composed of fine glass fibers which are 
reated with a thermosetting binder and shaped into 
esilient, flexible, 4% in. thick sheets. Density is 0.6 
\ecifimmab per cu ft and thermal conductivity is 0.26 Btu per 
~§ q ft per hr per inch thickness per deg Fahrenheit 
emperature difference. Moisture absorption is said 
o be less than one per cent by weight. 

Because major use of this material has been in air- 
raft, the acoustical data now available are based 
apon aircraft fabrication, but data for other uses 
nd construction are being compiled. 


















seal 


otameter Lighting Device 


No. 3133—An inexpensive lighting device for its 
new “Universal” rotameter has been introduced by 
he Schutte & Koerting Co., 12th & Thompson Sts., 
Philadelphia 22, Pa. 


The device, a baked enamel metal hood with nar- 
ow frontal opening, fits against the 
back of the rotameter tube and directs 
beam of light through the glass toward 
he operator. Thus rotor and meter scale 
re outlined even when the metered fluid 
8 semi-opaque in character. The lighting 
init can be attached to any of the com- 
bany’s 250 mm length universal rota- 
eters by means of a bracket furnished 
5 rith each device. A push button socket, 
: 40 ft of rubber covered attachment cord 
“Wipnd plug are included. It uses a 110 
olt tubular incandescent lamp which 
ay be obtained from any electrical sup- 
lier. 


oiler Bearing 


No. 3134—Development of a new type of roller 
aring capable of carrying heavier loads at higher 
peeds and lower temperatures has been announced 
y SKF Industries, Inc., Front St. & Erie Ave., Phila- 
Iphia 34, Pa. 


% The bearing’s self aligning principle, designed to 
‘ “pompensate for any shaft deflections, distortions, or 





_ 
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weaves, permits heavy loads to be distributed over 
all rollers and reduces danger of overloading. Be- 
cause of its compactness, it utilizes less space and is 
lighter in weight than a plain bearing. The company’s 
production facilities have been tooled to develop pre- 
ferred sizes for immediate manufacture. 

Ability of the new bearing to carry heavy loads at 
high speeds is said to be possible because of unique 
design which permits more effective lubrication. An- 
other feature of the bearing is a cage retaining sleeve 
pressed into the bore of the inner ring, making a con- 
tained assembly of the rollers, cage and inner ring. 
According to the manufacturer, some of the important 
industrial applications for this spherical roller thrust 
bearing include pumps, turbines, generators, and 
other high speed machines. 


Electronic Pressure 
Indicating Instrument 


No. 3135**—The new “Pressuregraph,” brought out 
by Electro Products Laboratories, 349 W. Randolph 
St., Chicago 6, IIL, is an electronic instrument which 
is designed to indicate pressure-time relationships 
on a cathode ray oscillograph. 


Suitable for indicating the performance of any en- 
gine, pump, or other 
device subject to 
pressure variations, 
the unit includes a 
pick-up which in 
cludes a diaphragm. 
When acted upon 
by pressure im- 
pulse, the dia- 
phragm unbalances 
an electronic circuit. The unbalanced voltage from the 
pick-up is amplified and passed through a negative mod- 
ulation suppressor and then through the oscillograph. 
The sweep circuit of the oscillograph is adjusted to the 
speed of the engine under test. A band of light ap- 
pears on the screen, the contour or shape of which is 
said to represent the true pressure-time curve. 

In addition to dynamic pressure variations, the unit 


; Heating, Piping & Air Conditioning, [6-46 ] 

| 6 N. Michigan Ave., Chicago 2, III. 

! Please ask the manufacturers to send me more informa- 

| tion about the equipment mentioned under, the following 
reference numbers in Equipment Developments and Re- 

| cent Trade Literature. 


(Circle each number in which you are interested) 


| 3132 3133 3134 3135 3136 3137 3138 3139 3140 3141 
3142 3143 3144 3145 3146 3147 3148 3149 3150 3151 
| 3152 3153 154 15 3156 3157 3158 3159 2160 3161 
I sis2 3163 3164 3165 
l 6181 6182 6185 H1s4 6185 6186 6187 6188 6189 6190 
6191 §192 6193 6194 6195 6196 6197 6198 6199 6200 
| 6201 6202 620; 
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| is designed to show static or low pressure va) 
| and to cover all mechanical speeds and pressur: 
tions up to 10,000 psi. 


| Liquid Level 


| Control 
No. 3136—The series 10 liquid level control | Sere, 
by Photoswitch, Inc., 77 Broadway, Cambric 2 


Mass., utilizes stainless steel probe rods to cont | {h, 
level of electrically conductive liquids. 
Said to be the only floatless level control whi 
not use vacuum 
tubes and operates 
with low voltage in 
the probe circuit, 
the device consists 
| of probe rods which 
are suspended in a 
tank. The liquid to 
be controlled makes 
or breaks contact 
with the probe and 
‘transmits to the 
control a small cur- 
rent at low voltage. This current controls 
which is used to actuate valves, pumps, or 
The unit is said to be suitable for control] 

level of water, milk, beer, ammonium chloride 
nitrate, sodium chloride, potassium hydroxi 
many other acids, bases, and salts. To match the 
fic resistivity of a material, four terminals ar 
vided on the terminal block. The control is : 
115 or 230 volts, 50/60 cycles, a-c, and % watt 
consumption. The relay is single pole, double th 








Bypass Valve to Protect 
Centrifugal Pumps 


No. 3137*—The Hammel-Dahl Co., 243 Richmond 


designed to eliminate centrifugal pump failures r 
sulting from insufficient flow of fluid through th 
pump. 

The unit consists of an automatic recir« 
valve operated from 
the fluid flow and 
designed to bypass 
the minimum quan- 
tity of fluid re- 
quired to eliminate 
pump overheating. 
As the quantity of 
fluid passing 
through the pump 
increases, the by- 
pass quantity is 
automatically 
throttled and is re- 
duced to zero when 
the output of the 
pump is sufficient 
to prevent pump 
failure. 

The valve may be installed in existing pump pip! 
by removing any convenient elbow in the dis 
piping upstream of all checks and stops. 





Heating, Piping & Air Conditioning, June 1%* 


Sy sdk <p < 





Y 


f 


St.. Providence 3, R. L. offers a recirculating valve N 


leat 





Ve 


ne 


= 
— 


the 


rege 


gg 





Your move 


for more business, | 


r.Contractor ” 


TAKE A LOOK AT THE FIGURES. Experts 
predict that at least a billion dollars will be 
spent on air conditioning in the next five 
years. 55% of that amount will come from 
commercial establishments. 30% will come 
from industrial applications. Obviously there 
is a wonderful future for contractors pro- 
viding the right kind of air conditioning. 


TAKE A LOOK AT THE PROSPECTS. General 
Electric is reaching commercial and industrial 
establishments in your community through 
advertising in The Saturday Evening Post, 






Collier's, Time, Business Week and a long 


list of business papers. These prospects are 
learning that G. E. gives them BETTER Air 
Conditioning. They're learning, too, that 


G-E Air Conditioning is worth waiting for 


Put this powerhouse G-E campaign to work 
for you by contacting your prospects now . 
letting them know you'll be ready to serve 
them the minute sufhcient G-E equipment is 
available. 

General Electric Co., Air Conditioning Dept., 
Section 6556, Bloomfield, Ne w Je rey. 


GENERAL @ ELECTRIC 


Complete Air Conditioning 
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third degree we're getting for our 
= plumbing items is really “something” 
(though not exactly like the picture, of course). 
Plenty uncomfortable, yet kind of flattering, too. 

But here’s the point... 

We're anxious to produce the Gate and 
Radiator Valves we took over just before the war 
(former Eureka line). But with reconversion of 
our first few plumbing items taking our whole 
capacity—and still nowhere near enough—you can 
see why those items still have to be allotted... 
and also why we can’t start our new Gate and 
Radiator Valves right now. 

We're as anxious as you ate to catch up with 
customers’ needs... good service... prompt de- 
livery. And, of course, you can count on the famous 
Eureka Gate and Radiator 
Valves on that basis as soon as 
possible. We still can’t say ex- 
actly when. But just as soon as 
some of the heat is off of 
us, we can help you turn 
it on for your customers, 


The Schaille Company 
CINCINNATI 4, OHIO 














To Build New Plants for 
Production of Glass Insulation 


No. 3138—The Pittsburgh Corning Corp., 63 py 
quense Way, Pittsburgh, Pa., has announced p!: ,, ;, 
build two plants at Sedalia, Mo., for the product py 9; 
giass block and “Foamglas,” a cellular glass ir \\q). 
ing material. 

Estimated cost of the expansion program is 
lion dollars, according to J. P. Staples, genera 
ager for the concern. A plant for the product 
glass block will be constructed first and facilit 
the production of this insulation will be added ; 
as building materials and equipment are av: 
When both plants get into full production a; 
mately 600 persons will be employed. 


Wall Mounted 
Atomizing Nozzle 


No. 3139*—A new hydraulic type atomizing nozze 
for use with water, oil, solvents, and liquids of similar 
viscosities, and which may be mounted directly inty 
the wall of processing or machine equipment, ix 
offered by the Spraying Systems Co., 4033 W. Lake St. 
Chicago 24, Il. 

Made in a variety of materials including brass a: 
stainless steel, the 
nozzle consists of 
(1) the body, (2) a 
cap with stainless 
steel insert, and (3) 
a monel metal 
screen or strainer. 
The cap and core 
assemblies are re- 
newable and the units are available in 16 sizes for 
pressures ranging from 10 to 1000 psi. According t 
the manufacturer, spray is of the hollow cone type 
with uniform distribution of the atomized liquid 





Gas Analysis 

No. 3140—The Davis Emergency Equipment (o, 
Inc., Newark, N.J., has introduced the new “Davis 
Hebler” thermal conductivity cells, together with re 
lated methods of gas analysis and other developments 
including electronic recorders and controllers manv- 
factured by Brown Instrument Co., Div. of Minneapo- 
lis-Honeywell Regulator Co., 4534 Wayne Ave., Phila- 
delphia 44, Pa. 

These cells are designed to analyze any one gas It 
vapor, any one gas in its relation to any other one gas, 
and with the recorders, the proportioning of any one 
gas to any other gas, and will analyze any one ga 
which can be reacted or absorbed out of a comp! 
mixture. 

According to the manufacturer, the new cel! per 
mits flow rates of 20 to 1000 cc per min without affect 
ing overall readings and no flow gage is required 0 
this system. 

The advantages of the new thermal conductivit) 
cells and their recording and controlling element’ 
are said to include the minimizing of the error cue 
ambient temperature, voltage, or current cha! ge, & 
maximum sensitivity to gas change, the freeing 
flow rate sensitivity, elimination of flow gages an 
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COMMUNITY SHOPPING CENTERS 


-and the preferred building pipe is still NATIONAL 
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TS beautiful new Colonial Shop- 
ping Center would be an asset to 
any community. It is designed as a unit 
and is to be heated from one central 
boiler plant. 

When an architect designs a project 
like this, he naturally strives to select 
materials that will give the most reliable 
service. The functioning parts of the 
building must operate with high efh- 
ciency and with the least possible main- 
tenance. 

In the selection of pipe, this means 
NATIONAL—for more NATIONAL Pipe has 
been installed in American buildings 
than any other brand. It is preferred by 
architects, owners, contractors, and 
heating engineers. It gives the most all- 


Gtes as one unit. 






Colonial Shopping Center, Wm. C. Young, Reg. Architect, Pittsburgh, Po. 
National Pipe was specified for the complete heating system which oper- 


round service for the dollars invested 

NATIONAL is the original Spellerized, 
Scale-Free pipe. The Spellerizing Process 
produces a uniformly dense surface 
finish, more resistant to corrosion The 
Scale-Free Process eliminates mill scale 
leaving a clean, smooth surface inside 
and out. The additional rolling increases 
the strength of the weld about 20 per 
cent, making the pipe especially de- 
sirable for bending and coiling in radiant 
heating installations 

NATIONAL Pipe has national accept- 
ance. Such acceptance means that it has 
been used in hundreds of the nation’s 
most important buildings for plumbing 
lines, central heating and individual 
radiant heating systems 










NATIONAL TUBE COMPANY 


PITTSBURGH, PA. 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


United States Steel Export Company, New York 


STATES 
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KNOWN and USED THE WORLD AROUND 


Aldrich Oil Burners and Burner- 
Boiler Units were standard equipment 
in United States Insular Bases the 
world around. That's proof of un- 
matched efficiency, performance . . . 
All during the war, Aldrich Co. 
worked night and day at their regular job—producing 
extra-value burners and burner-boiler units . . . Post 
war improvements are facts—not promises—in Aldrich 
equipment. 


Ares Burners Models 


X and 


Embodying famous Aldrich fea- 
tures, HEAT-PAK Model AX 
(.75 to 5.00 G. P. H.) and Model 
BX (4.00 to 9.00 G. P. H.) are 
being produced as fast as mate- 
rials become available . . . Pro- 
duction of famous HEAT-PAK 
Burner-Boiler Units and oil-fired 
Water Heaters is limited only by 
manpower and materials. 


4 


Cc OMPAN Y 
WYOMING, ILLINOIS 
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manometers, and the low operating tempera’ re , 
the filaments. 


Acquires Right to Hot 
Water Heating System 


No. 3141*—The Power Piping Div., Blaw-Kn , (, 
829 Beaver Ave., Pittsburgh 12, Pa., has take oye, 
from the J. O. Ross Engineering Corp. of Nev Yon 
all engineering, sales, fabricating, and inst: ||atiy, 
(in North and South America) of the “Super hery 
hot water heating system. 

This system, utilizing superheated water 
dustrial heating, was originally promoted in 
where it was used in a variety of industries. 
it was introduced in America by Ross. In the 
before the war, many installations were mick 
prominent plants here. 

Among the advantages of the system are sai 
the substantial savings it provides in fuel an 
tenance costs for, being a completely closed p 
tem without traps, pressure reducers, separat: 
other steam accessories, it eliminates these sources 
heat and flash off losses. For process heating, ¢ 
hot water system is said to assure more uniform ter. 
peratures, even for suddenly added loads, du: 
great amount of heat stored in the entire volum 
water and due to its forced circulation. 


Cial Type Thermometer 


No. 3142—The Bacharach Industrial Instrumen 
Co., 7000 Bennet St., Pittsburgh 8, Pa., is producing 
an all metal, dial type thermometer for indicating 
temperatures from 100 to 950 F. 

As shown in the illustration, it is provided wit! 
a slip-on handle 
designed to pro- 
tect the operator’s 
hand when the in- 
strument is in 
portable use. The 
handle can be de- 
tached when the 
instrument is to 
be used as a per- 
manently mounted 
indicating ther- 
mometer. 

Features of this 
instrument, says 
the manufacturer, 
include quick response to temperature change 
metal construction, a bimetallic temperature elem 
with no pivots, mechanical linkages, or gears. ! 
said to provide sustained accuracy within 1 per c 
scale range, and is designed to withstand momen! 
scale temperatures within 10 per cent of scale rang 

It is made with a stainless steel stem 3/16 
and 5 in. free length, with 2 in. immersion required’ 
obtain accurate readings, and is also available wi 
3. in. OD stem having 9 in. free length. 





Safety Check Valve 
For Air Lines 

No. 3143**—A ball type check valve, designed " 
shut off the flow of air in the event of excessive flo" 
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used by accidental disconnecting or rupture in the 

+ line, is being produced by the Hackett Mfg. Co. small space, the 
Oakiand, Calif. and is distributed through E. D. heating element 
ullard Co., 275 8th St., San Francisco, Calif. terminals are cen- 
The unit is designed to eliminate the danger of tralized at one end 








ve whipping compressed air hose, to eliminate of the assem bly 
e practice of crimping hose to shut off air while which consists of 
or. anging tools, to indicate bad leaks before they can 14 high tempera- 
" puse lamage, and to prevent the use of inefficient ture chrome steel 
_ ols which waste air. The valve consists of two main sheathed strip heat- 
™ rts. a housing and a steel ball which rests between ers. End brackets 
xagonal ends in a sump at the compressor end of the of sheet metal are 
sive. This sump slopes upward toward the discharge punched to permit 
d where there is a machined circular port. Exces- mounting to either 
ve flow of air causes the ball to roll up the slope’ the walls or bottom 
til it seals off the port. A bleed hole beside the dis- of the oven. The strip heater elements are mounted in 
iarge port allows the escape of a small amount of the end bracket at a slight angle to the mounting sur 
ir which equalizes the pressure between the air line face to encourage air circulation. 
1d the pressure tank, when the line is again made On applications where forced air circulation is em- 
ir tight. When the pressure is nearly equal, the ball ployed, the assemblies may be used, with a slight 
rops away from the port and rolls back into the change in the position of the strips, as air duct heat- 
mp. ers. To increase heating capacity, any number of 
The unit is available for working pressures up to assemblies may be mounted in the air duct. The heater 
; 0 psi and comes in standard %2 in. and 44 in. sizes is normally 33% in. long, 28 in. high, and 3 in. deep 
: and is rated as 8 kw at 230 volts; however, both physi- 
ectric Heater for cal dimensions and electrical rating may be altered 
ens and Air Ducts to suit specific requirements. 
No. 3144—A new even heater, “Chromalox,” type Sheet ’ 
OU modified, has been developed by the Edwin L. Oil Fired Boiler 
jiegand Co., 7610 Thomas Elva., Pittsburgh 8, Pa., to No. 3145**—A horizontal return tube steam boiler, 
' Miperate at temperatures up to 950 F. designed for oil firing, has been developed by the 
. Designed to provide high heating capacity in a Columbia Boiler Co., Pottstown, Pa. 
g 


Gnstelation Coito 


WITH THE LIGHT WEIGHT 


AIRTHERM DIRECT-FIRED WARM AIR HEATER 















The highly efficient Airtherm Direct-Fired Warm Air 
Heater is light in weight and may be installed with a 
minimum of structural expense. Three standard sizes, 

each in three models: floor mounted, vertical suspension ) 
and horizontal suspension. 


Nine capacities, from 650,000 to 1,950,000 B.T.U.’s. 
Fither oil or gas fired. y 


Tests prove efficiencies in excess of 80°; on all 
models. 


AIRTHERM 


MANUFACTURING COMPANY 


’11 So. Spring Avenue « St. Louis 10, Mo. 
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The boiler, which is constructed in accordance with 
ASME standards and which is suitable for working 
pressures up to 100 psi, is said to be especially suit- 
able for generating steam for process work. Accord- 
ing to the manufacturer, the many features include 
easy access to the single bank of tubes, a large com- 
bustion chamber, two pass updraft, a large steam 
space, a large heating surface, high efficiency, and 
completely submerged tubes. 


Hot Water Heating Specialties 


No. 3146*—The Marsh Heating Equipment Co., 2120 
Southport Ave., Chicago 14, IIL, has entered the hot 
water heating field with a line of hot water heating 
specialties. 

Among the items of equipment which are offered 
are circulating pumps, flow control valves, air elimi- 
nators, supply tees, expansion tanks, indirect heaters, 
tankless hot water heaters, relief valves, pressure re- 
ducing valves, and pressure control units. 

The circulating pumps are equipped with 1/6 hp 
motors and are available in sizes from 1 to 2 in. The 
flow control valves are of the universal type and may 
be arranged as either angle, vertical, or horizontal 
check valves. Relief valves have cast iron bodies and 
brass working parts and are built to ASME standards. 


Venturi Fitting for Combined 
Hot Water and Space Heating 


No. 3147—A venturi type fitting, designed to pro- 
vide positive circulation of boiler water through an 
attached hot water heater, is offered by Taco Heaters, 


From Full Speed 


to a Dead Stop | 


~in a millionth of a second! 


The stroboscopic light, used in the 
Baker Testing Laboratories, “stops” the 
action of a Baker compressor at any 
speed. Thus Baker testing engineers 
can “see” the smallest defect in the ma- 
chine while it is running at top speed. 


Still another of the painstaking tests 


that make the Baker name mean long ? 


life and dependable performance. oe ° 


Delicate electronic in- 
struments search out 
defects as smal! as 
1/10,000 of an inch. 





ICE MACHINE COMPANY, INC., OMAH 


MANUFACTURERS OF REFRIGERATION AND AIR CONDITIONING EQUIPMENT Since ! 
























Inc., 342 Madison Ave., New York City. 
Consisting of a cast iron body and copp: 
jet, the fitting is de- 
signed to allow full 
gravity flow of hot 
boiler water 
through the heater 
when the circulat- 
ing pump is off. 
When the circulat- 
ing pump is on the 
fitting utilizes the 
venturi principle to 
insure flow through the water heater in th« 
rection. It is said to eliminate circulation in | 
direction and therefore to eliminate the | 
cooling domestic water in a tank heater o 
functioning of a tankless heater. 





Three Pole Snap Action Switch 


No. 3148—A new three pole, open blade snap swi 
is offered by Acro Electric Co., 1392 Superior Ay 
Cleveland 14, Ohio. 

The small switch, 3 in. x 1%% in. x % in 
for normally open 
or normally closed 


circuits. It is rated “g g 
10 amp at 125 L 


> Sa 

















at 
volts, a-c, or 5 amp O} 
at 230 volts. Oper- 6) 


ating pressure runs 
from 12 to 18 oz for 





The strobos 
“stops” the ma 
any desired 
the piston's 
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e return type construction and 4 to 8 oz for the set 
e construction. According to the manufacturer, 
tter contact pressure, faster action, and longer life 
e provided by beryllium rolling spring construction. 


»« Burner Manufacturer 
s into New Plant 


No. 3149**—The Norman Products Co., incorpor- 
din August, 1945, to design gas fired equipment for 
her manufacturers and for manufacture under its 
nm trade name, has moved into its new plant at 
50 Chesapeake Ave., Columbus, Ohio. 

“Norgas” conversion burners are now in produc- 
on in the new plant which occupies approximately 
000 sq ft of floor area. Both E. A. Norman, Jr., 
esident, and D. D. Piper, secretary-treasurer and 
les manager, are well known in the gas appliance 
d utility field. 


rode Holder 


No. 3150**—A new line of manual arc welding elec- 
ode holders known as ““Twecotong” has been an- 
punced by the Tweco Products Co., Wichita 1, Kan. 
The holder is of the conventional type; however, it 
atures molded 
minated glass 
th, bakelite in- 


Wroy 


ird ¢ 













SWit 


lation keyed to —_—— 
» holder casting. 
nsioning spring 


ats on fiber upset washers and is protected from 


spatter by nonbinding neoprene tubing. A well venti- 
lated fiber handle, together with good cable connec- 
tion, it is said, assure a cool running holder. 


Cold Water Pipe Insulation 


No. 3151**—Mystik Adhesive Products, Div. of 
Chicago Show Printing Co., 2635 N. Kildare Ave., Chi- 
cago 39, Ill, has developed a cold water pipe insula- 
tion, “Self-Stik Dri-Pipe,” designed to prevent sweat- 
ing and dripping. 
The outer backing 


of the insulation 
is said to be a 
moisture proof, 
resinous coated 
cloth which pre- 


vents dampness 
from damaging the 
insulation. 
The edges of the 
backing are adhe- 
sive so that instal- 
lation consists of 
applying the mate- 
rial lengthwise to 
cover the pipe and 
overlapping 
the edges. Accord- 
ing to the manufac- 
turer, painting is 
not required, but ‘ 
the backing will take paint for decorating purposes. 











Figure 1 


mote control (Figure 1). 


quirements and set Pressure Boxes (Figure 3) to regulate the steam pressure to each zone. 
(Figure 4) meter the steam entering the radiators. 


ADVANTAGES: Precise control of steam. Elimination of over-heating and costly waste of fuel. Low 
cost of maintenance. Saving on outlay for original equipment. 


| steady heat and modulated even distribution. 


“Me WEBSTER TALLMADGE & CO., Inc. 364 Glenwood Ave., East Orange, N. J. 


TALLMADGE ZONED CONTROLLED 
HEATING SYSTEMS 


For better heating at. less cost 





HE TALLMADGE equipment shown above is for a Zoned Heating System, either automatic or re- 


Airotherms, (Figure 2) for outside control, determine the heating re- 


© 
© 


Orifices 


Greater comfort to occupants due to 
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: The material is made in one size for coveri) 
5. | “4 in. pipe. Larger size pipe, air ducts, tanks. 
» | be covered by splicing necessary widths tog: 


7) fr 
You cut perfect | to industrial use larger sizes and greater thic} 
insulation material are available. 
44 
2" pipe threads with 


. A . 

' No. 3152—The hermetically sealed plug relays 
with developed by the Ward Leonard Electric Co.. South 
St., Mt. Vernon, N. Y., are designed for a 





—— 


Plug in Relays 






















r de 
a " . operation control circuits and other ap 

| Precision-built, Self-contained where space is limited. ae 
| Completely encased in a cylindrical can, t} 

—-_s = are said to provide 
excellent protection 
against adverse at- 
‘é mospheric condi- 
| j tions such as mois- 
No. 65 he ture, dust, gases, 
| iy corrosion, etc. Re- 
lay coil and contact . 
connections are to- 
tally enclosed with- 
in the metal hous- 
ing and are brought 
to the prongs of a 
standard octal plug 
base. They are 
available in con- 
tact combinations 
to double pole, 
double throw with a-c contact ratings (at e} 
frequencies) of 4 amp from 0 to 115 volts 
contact ratings of 5 amp from 25 to 115 volts 

According to the manufacturer, these rela 

employed advantageously on electronic inst 
where quick relay replacement is necessary, wh 
exposed wiring is hazardous, or where sever 
pheric conditions are encountered. 





Electric Meter Body for 
High Viscosity Fluids 


No. 3153—A new electric meter body with sealed 
armature, designed to insure better measurement 0! 
high viscosity fluids and gassing liquids, has been 
introduced by the Brown [Instrument Co., Div. 
Minneapolis-Honeywell Regulator Co., 4534 Wayne 
Ave., Philadelphia, Pa. ng 

The new meter body was developed to meet oor, 
requirements of the chemical and petroleu! ddit 
tries, particularly for measuring flow of vis ddit 
liquids that are heated to permit pumping, 0! 100 


@ If you’ve never used this remark- 
able steel-and-malleable No. 65R die 
stock, you have a pleasant surprise 
coming. Workholder sets to pipe 
size instantly, no bushings to fool 
with—dies adjust to 1," 1%," 12"or 
2” pipe in 10 seconds! With least 
possible effort the high-speed steel 
chasers cut smooth perfect threads 
on any pipe. It’s precision quality 


Regt 
A 


ont 








: asas » process hic » liquids are s rim. 
in every part. For performance and : : ~ in the process to which the liquic = 
: os jected. 
ng life... surprisingly eas . +4 
= 8 bona ys a Bry pood rime No. 65R According to the manufacturer, satisfacto! re t 
Oe ++. ey eae stands up hand- tion is obtained when measuring fluids that Th 
at your Supply House. ily on the floor. ly viscous at normal temperatures. Meter re hous 


ram 
cI 


improved and, when fluid is placed direct 
meter body, neither seal pots nor liquid purging 


required. The meter is essentially self vent ade 
pressure connections being centrally locaté ram 
4 the float chamber. The new armature assembly "Hgtcau 
| WORK-SAVER PIPE TOOLS sealed, protected and lubricated by a met Z ws 
ffere ati 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S.A. being repositioned by smaller variations in 
tial pressure. 





Heat; 
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The device can be used to measure hydrofluoric 
acid, mixtures of hydrofluoric acid and hydrocarbons, 
and volatile fluids with other characteristics. Suit- 
able applications include tar and pitch, tower bottoms, 

C fuel oil, volatiles such as butane and pro- 


bunke 
pane, steam, water, gases and hydrofluoric alkylation 


processes. 


Packing Rings 

No. 3154—“Palmetto Pyramid” packing, offered by 
Greene, Tweed & Co., 4377 Bronx Blvd., New York 66, 
nN. Y., is available in molded ring form and has been 
designed to overcome the tendency of some V_ type 
packings to weaken and split at the hinge. 

The bottom ring is installed first and receives the 
full impact of the 
pressure on the 
power stroke. This 
bottom ring ex- 
ands the wedge 
shaped lip of each 
ring above it so 
hat the packing is 
against 
wth the rod and 
side walls. Binding 
is said to be prevented by the infiltration of fluid be- 
ween the rings and by the storage of fluid in the 
arrowhead reservoir. On the return stroke the lessen- 
ing of pressure is said to permit the restitutional 
property of each ring to exert itself, thereby enabling 
he rings to spring or contract to normal, thus pre- 
renting any braking action. 













These rings may be used in any stuffing box, for 
otary as well as reciprocal action. Sets can be sup- 
plied in styles and grades to withstand oil, water, 
nd steam at any pressure and temperatures up to 
B00 F. 


ew Plant Expansion 
Program 


No. 3155—The purchase of a new plant and plans 
or construction of additional manufacturing facili- 
ies have been announced by Minneapolis-Honeywell 
Regulator Co., 2604 4th Ave., S., Minneapolis 8, Minn. 
A two story building, adjacent to its main plant, 
ontaining approximately 22,000 sq ft of manufactur- 
mg space with footings for the addition of a third 
oor, together with land which will permit the future 
ddition of a wing, have recently been acquired. In 
ddition, work has started on the construction of a 
1,000 sq ft, one story building which will be used 
rimarily for expansion of machine shop operations. 
nder agreement with the CPA no critical materials 
re to be used in this building. 
The foregoing program is in addition to the pre- 
hously announced four million dollar expansion pro- 
ram. According to G. A. DuToit, Jr., vice president 
charge of production, these recent moves were 
ade on top of the company’s general expansion pro- 
am because of the current backlog of orders and 
cause national surveys conducted by the company 
dicate a greatly enlarged market for heating, ven- 
lating, air conditioning, and other controls. 
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TRISTAND 


gives you a smart 
vise and handy work- 
bench all in one... 

















@ Carry it easily to the job, set 
it up on its tip-proof fold-in 
legs —and you’ve got unusual 
working convenience. Roomy 
tray for dope pot, oil can, handy 
slots for tools, a pipe rest to 
make cutting or threading 
easier, 3 benders that won’t 
dent pipe — and either yoke or 
chain vise with LonGrip jaws 
that hold pipe firmly without 
scratching. More for your 
money; ask your Supply House 
for Riwear> Tristands. 


WORK-SAVER PIPE TOOLS 


THE RIDGE TOOL COMPANY ~ ELYRIA, OHIO, U.S.A. 
; a. re 














30% SAVING IN COSTS and a 500% increase in production 
are reported by this user of 16-Gage Electric ‘“‘Porto-Shears.” 


Don't Snip... Add Zip 


to Sheet Metal Cutting 
with Black & Decker 
Electric “PORTO-SHEARS” 


Black & Decker Electric ‘‘Porto-Shears”’ zip through 
jobs that are slow with snips . . . cut metals too tough 
for snips . . . make clean, smooth, accurate cuts with 
a big saving of time and trouble. Fast, powerful 
shearing action. Cutting operation always visible. 
Easy to follow straight lines, irregular patterns or 


curves down to 3/44"' radius. 


Two ‘“Porto-Shears’”’ models—16 and 18 gage—cut 
up to rated capacity in steel or galvanized iron... 
about one gage thinner in Monel or stainless . . . 50% 
above rating in copper, aluminum, lead and other 
non-ferrous metals. Operate on A. C. or D. C. 

See your Black & Decker Distributor about ‘“Porto- 
Shears”’ and other electric tools for sheet metal work, 
or write to: The Black & Decker Mfg. Co., 628 
Pennsylvania Ave., Towson 4, Maryland. 





READING DISTRIBUTORS 


epee ererwnens sete 
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PORTABLE ELECTRIC TOOLS 


nim! eo 


ELECTRIC DRILLS ELECTRIC SANDERS BENCH GRINDERS WIRE BRUSHES 
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Welding Cable Splicer 


No. 3156**—A new line of welding cable icers 
has been announced by the Tweco Products (Co Vich. 
ita 1, Kans. The new product is a companio: » the 
quick, detachable connectors already offered the 
company. 

The units are designed to provide a quick 
broken cables or 
salvaging short 
lengths. A simple 
clamp cable connec- 
tion on each end of 
the splicer, with 
provision to solder 
between the cable 
ends, provides the 
connection. A fibre sleeve covers the splice: 
made in three sizes to cover the full range of 
cables. 








Water Tube Boilers ep 


No. 3157**—Deve opment of a line of 12 standard N 
water tube boilers, “M series,” ranging in capacity ped 
id., 


from 6000 to 17,000 Ib of steam per hr and designed 
for oil or gas firing, has been announced by Spring. 
field Boiler Co., 1939 E. Capitol Ave., Springfield, 1), 3" 

The new boilers feature a water cooled fu: qT 
sign and the he 
standardization of 
dimensions for va- 
rious size units. 
Two standard 
tube lengths, 10 ft 
and 12 ft, expand- 
ed into. sinuous 
electric steel sec- 


al 


at 
a 


tional headers, are 
used. All boilers 
in the line have 48 
in. diameter weld- 
ed, X-rayed, and 
stress relieved 
steam drums built 
to various pres- 
sure standards ranging from 160 to 320 psi. 1 

all setting height is 17 ft 544 in. for all unit 

Erection at the user’s location is facilitated 
assembly of a considerable portion of the parts 
cluding the header sections with built-in ref: 
filled cast iron baffles. Installation is furt! 
plified by provision of structural steel fra 
receive standard dimension refractory and i! 
materials. 

Features of the design, says the manufact 
simplicity of maintenance, minimum number 
and ability to operate considerably above rat: 
ity. Heat applied to steam delivery tubes a! 
delivery above water level are features int 
insure dry steam and freedom from priming 
Pressure Lubrication Pump 

No. 3158—The “1200 Series” direct drive gear pu™ 
has been designed by the McIntyre Co., 15 Riverdalt 
Ave., Newton 58, Mass., for pressure lubrication © 
bearings of machine tools, engines, turbines, gen’ 


| 
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sors, and other high speed and heavy machinery. 
This small pump weighs only 8 oz and is said to op- 
cers Mibrate with a volu- 
ich. Mipetric efficiency of 95 
the Mer cent. Three stand- 
the Mibrd models displace 
rom 0.08 to 1.5 gpm 
rof Mt speeds ranging 
rom 1140 to 3450 
pm against pres- 
ures up to 150 psi. 





7 tandard models are 
esigned for direct 

= Peo application but 

=e Me nits can be fur- 

- ished for flange 
ounting, belt, spline, 

) is Hind other drives. Power requirements vary from 1/100 
) 1/6 hp. The pump body is constructed of aluminum 
ith nitrided alloy spur gears and shafts. 
eproduces Climatic Conditions 

ard No. 3159—The “Aminco Climatizer” has been devel- 

city ped by the American Instrument Co., Silver Spring, 


d., for producing, in laboratory test chambers and 
mall size rooms, the average atmospheric conditions 
at prevail in most countries of the world. 

The unit is said to be of great utility in testing 
he performance, durability, etc., of devices and 
naterials destined for use in almost any climate. It 
s also designed for use in assembling or packaging 
ices and materials that must be handled under 
recice atmospheric co ditions. It may be obtained 









ing- 
Il. 











as an indiviudal unit for application with a test 
chamber already in the customer’s laboratory, or it 
can be supplied with a work chamber. 

The use of highly sensitive controls is said to 
provide extreme sensitivity and immediate response 
to humidity changes. 


Synchronous Motor Welder 

No. 3160—Now in production at the Hobart Bros. 
Co., Troy 1, Ohio, is a synchronous motor welder which 
ulil’zes an inbuilt separate exciter. 

The unit is designed so that it can be started across 
he line and will 
utomatically syn- 

chronize itself by 
the buildup of the 
xeiter. The start- 
ng current is said 
‘o be approximately 
the same as that of 
conventional in- 
duction motor of 
the same capacity. 
The manufacturer 
recommends that the unit be operated to draw leading 
current at no load so as to compensate for other low 
power factor loads. Because of unity or leading power 
factor characteristics it is said to provide a power 
saving load. 
This machine may also be used as an a-c generator 





for the operation of small tools, grinders, lathes, etc 
This is accomplished by coupling the shaft to a gaso- 
line or electric motor. 
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/ testify and as shown by — 
" coast to coast acceptance 
B= of this line of TRULY 
modern stee/ warm air 
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GOOD “PERFORMANCE INSURANCE” 
ON YOUR AIR CONDITIONING 


| | INSTALLATIONS 


| Experience may have shown you, too, that an A-P 
Thermostatic Expansion Valve on any air condition- 
ing system is practical assurance of ‘‘trouble-free”’ 

refrigerant control so important to maintaining steady 

. cooling efficiency. That's why A-P DEPENDA- 
BILITY, proven on thousands of installations, means 
so much to engineers responsible for these systems. 


But A-P DEPENDABILITY is a proven fact long 
before you install the Valve on your unit. . . proven 
in amazing detail in every phase of production and 
operation. For instance, even before Expansion Valve 
diaphragms are made, a sample of the material is 
tested the equivalent of 15 years service in a valve. 
This is only one of the many ‘‘preproofs of A-P 
DEPENDABILITY” helping you to more efficient 


and trouble-free air conditioning. 






A.P Model 220-K Thermo- 
static Expansion Valve 





7 


Used as DEPENDABLE original— / 


ond replacement — equipment 
on the country’s largest and 
most famous air conditioning and 
refrigeration installations. Ca j 
pacity, to 16 tons Freon, 32 ] 
tons Methyl. 


AUTOMATIC PRODUCS COMPANY 


2460 North Thirty-Second Street, Milwaukee 10, Wisconsin 
Export Dept. 13 E. 40th St., New York 16, N. Y. 


DEPENDABLE 
Valves for Air Conditioning — 


Refrigeration — Heating 
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Window Type 
Ventilating Fan 

No. 3161—A new 20 in. ventilating fan for \ ingy, 
installation has been announced by The } mers, 
Electric Mfg. Co., 1847 Washington Ave., St. | ouis » 
Mo. 

Designed to provide rapid air circulation 
homes, apartments, shops, 








stores, etc., the unit is — 
rated at 3500 cfm free NOK 
delivery. Installation is Ae 
accomplished by placing my 
two screw eyes in the } ON) 
window jamb, setting the ‘ & WY | 
fan on the window sill, | YY 
and raising the window. De i DO 
The capacitor motor is DA RRSERXEX) XN 
plugged into a convenient DINO t9 9.604% 





outlet. Cabinet dimensions 
are 24 in. wide x 9 in. 
deep x 24 in. high. 


Tungsten Carbide Insert 
Used in Spray Nozzle 


No. 3162—A change designed to increase the ser. 
ice life of vortex type spray nozzles up to 100 times 
has been incorporated in the “Whirljet” spray nozzle 
made by Spraying Systems Co., 4031 W. Lake St., Chi. 
cago 24. 

It consists of a tungsten carbide insert 
base of the vortex 
chamber, which re- 
sists the action of 
abrasive particles 
that may be mixed 
in the liquid to be 
sprayed. The whirl- 
ing action set up in 
the vortex chamber 
of this type of noz- 
zle has, in the past, made them subject to wear { 
abrasive particles. The use of the insert in th 
is said effectively to reduce wear from this caus 





Air Operating Valve 


No. 3163—A new self-sealing, air operating, bal 
type valve, known as type “BA,” has been announced 
by Leslie Co., Valley Brook and Grant Aves., Lyné- 
hurst, N. J. 

Fitted with a hand opening lever and a rot 
pivot so that the 
lever can be located 
in any position, this 
valve can be opened 
from almost any 
position with either 
a horizontal or ver- 
tical pull. The ball 
valve closes with 
inlet pressure and, =z 
according to the ) 
manufacturer, will not collect dirt or other forel# 


matter. . 
The stuffing box is not accessible to tampering ® 





TYPE BA AIR OPERATING vave 
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justment and is self-packed by the operating pres- 
re when the valve is open, permitting flow. Oper- 


ndov Ming pressures up to 200 psi are recommended. It 
‘Tsou constructed with a cast iron body, integral seating 
lis 3 


rfaces, screwed connections, and in % in. size. 


sus Enameled Resistors 


No. 3164—Ward Leonard Electric Co., 37 South St., 
Vernon, N. Y., has announced the addition of 
vitrohm M” vitreous enameled resistors to its stand- 
j line. 
Meeting the requirements 
sification JAN- 
26 for character- 
ic “F”, these re- 
stors are designed 
pressly for use on 
wer type resistor 
plications where 
severest oper- 
ing conditions are 
countered. These 
ade 1, class 1 resistors are available in ferrule, tab 


of U. S. Army-Navy 





serv: . } 
imecamed Screw terminal types with power ratings from 8 
reste 255 watts and capable of operation continuously at 


Chie C: Resistance values are obtainable in sizes cov- 
ed by the specification, ranging from 0.1 to 80,000 
ms with resistance tolerances for one ohm and 
ve of plus or minus 5 per cent specified values. 










LOW 


ball 
nced 


Wind Induced Ventilators 


No. 3165—The C. R. Gelert Co., 35 N. Raymond Ave., 
Pasadena 1, Calif., has developed a new line of wind 
induced ventilators, under the trade name of “Airjet,” 
designed for use on residences, industrial, and com- 
mercial buildings. 

These ventilators have a low silhouette which is 
said to adapt them to 
present day architec- 
ture and are light 
weight. Even the 
largest sizes need not 
be mounted over roof 
trusses, nor is addi- 
tional flashing neces- 
Sary—says the man- 
ufacturer. They have 
no moving parts and are said to be extremely efficient 
as certified by tests conducted in the Merrill wind 
tunnel of the California Institute of Technology. 
Among other advantages stressed by the manufacturer 
are elimination of down drafts and stagnant 
elimination of a transition piece and low cost. All 
units are machine made in volume and packaged 
knock-down to facilitate and economize storage and 
transportation. Vent flue caps are available in 4 in. 
and 6 in. diameter throat dimensions. Ventilators are 
furnished in six sizes with throat areas ranging from 
12 in. x 12% in. to 24 in. x 7234 in. The monitor type is 
24 in. wide and is available in any length desired. 





air, 


FLOAT POWER 


teqguired in KEM Float Valves 


The new Kieley & Mueller Float Valve — piston balanced 
\ \ and pilot operated — is more responsive and more dependable 
\ in any service involving control of supply or drain in open or 
closed tanks, towers or reservoirs. Valve may be installed inside 
or outside of vessel, and submerged if desired. Shut-off is posi- 


tive, Operation is quiet, and minimum float power is required. 


mae Type 830 is all bronze, for pressures of 5 to 150 Ibs., available 





















ting, Piping & Air Conditioning, June 1946 


water or hot water to 350°. Sizes 14,” to 2” 


KIELEY & 


' SURE AND LEVEL CONTROLS SINCE 


MANUFACT 


NORTH BERGEN, 





in globe or angle patterns, with interchangeable discs for cold 


with screwed ends. 


Type 834 valves are similar but are semi-steel, for pressures to 


250 Ibs., and have flanged ends in 2” to 12” sizes. 
& 


Write for Catalog 66-C 


MUELLER, Inc. 


1879 


NEW JERSEY 
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7 sizes, with either 
Flat Link or Cable 
Chain, for pipe and 
fittings 1/8 to 12”. 


ee 


@ Pipe or fittings—it makes no difference to 
“Vulcan Superior,” the universal service tong. 
You can switch from one to another without 
adjustment or change of parts. And “Vulcan 
Superior” is the only chain tong with reversible 
pipe-and-fittings jaws. When one set of teeth 
begins to wear, simply remove the Through- 
Bolt and reverse the jaws. Sold by Plumbing 
Supply and Industrial Distributors everywhere. 
Literature on request. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 





NEW BOOKS & REPOR 


ASRE Proposes Standards for 
Rating and Testing Coolers 


Proposed ASRE Standard Methods of Rat 4 
Testing Water and Brine Coolers (ASRE cir \ 
24-i) has been prepared by the Joint Comn 
Rating Industrial Refrigerating Equipment. 1 
mittee, sponsored by the American Society of tefridifSoci 
erating Engineers, undertook this work in orde: ong Nev 
vide a standard method of rating and testine thedlmen 
types of coolers under specific, standardized 0)) ratinfifpom 
conditions, to permit both absolute and com 
evaluation of their capacity and performance 
provide a measure of their performance charact ist; 
under varying conditions of use. 

To accomplish this objective, water and brine coole 
are classified as to type, the terms used in rat 
equipment are clearly defined, conditions and test met} 
ods for obtaining “ASRE Standard Ratings” are give 
and conditions of operation for “Application Ratings 
are given. The types of water and brine coolers cover: 
are closed shell and tube, closed shell and coil, ope: 
and tube, double tube, and open tank and coil. 

The standard test methods require a primary test an 
a simultaneous confirming test which shall check withi 
+3 per cent. The primary test is used to find the rg 
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the heat removed from the water or brine togeth 
with the heat removed from the ambient air throug 
the external surfaces of the cooler. In the confirmin 
test the refrigeration effect is found by determinin 
the product of the weight rate of refrigerant flow an 
the enthalpy difference of the entering and leaving r 
frigerant fluid. 

Copies of this 5 page circular may be obtained f: 
ASRE headquarters, 40 W. 40th St., New York 
N. Y. The price is 25 cents. 














Variations from Normal 
Degree-Day Units 


Average and Extreme Range in Degree-Day Units | 
the United States, by Stephen S. Visher, is a brief by 
informative paper published in the August 1945 Tra: 
actions of the American Geophysical Union, Vo! 2 
part 1. The information contained is based larvel) 
data compiled by J. B. Kincer, former chief of the 
mate and crop weather division of the United State 
Weather Bureau, who used average degree-day 
ten sections of the country from 1898 to 1942 as a bas! 
for comparison and for establishing normal annua! ¢ 
gree-day units. 

The range of variation from year to year wa 
to be least in the northeast part of the country, whe! 
the average departures from normal are only about ! 
per cent, and the greatest variation is in the southeast 
where it is more than 25 per cent. Of note also is t) 
lesser latitudinal contrast on the Pacific coast than ¢ 
the Atlantic. According to the author, the Great Lak 
apparently help cause a lesser range in the northea 
than would occur if they were absent. 

In the northern sections of the country from ! 
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ser cent of the years are within 5 per cent of the normal 
jegree-day units. In the central-southern section only 
sne-ihird of the years is in this category, and in Cali- 


and 17 per cent, respectively. 


RE Issues 
ew Data Book 


A completely revised and, in some cases, rewritten, 
300-page, 2nd edition of the refrigerating data book, 
Refrigeration Applications, published by the American 
ofrigmSociety of Refrigerating Engineers, 40 W. 40th St., 
/pniNew York 18, N. Y., is now being distributed to its 
members, following which it will be made available to 
atin nonmembers. 

‘ati’ This book covers almost the entire application field 
nd fief refrigeration and air conditioning, and contains 
isti@eomprehensive and authoritative information adapted 

to the salesman or the design, installation, and service 
olemengineer. 

‘ll Each of its 76 chapters is devoted to a specific appli- 
neU-ation or closely allied subject and, beginning with the 
‘\Veiiondamental principles involved, describes the processes 
I pmployed, with suggested values to be obtained. The 
vereitext is interspersed with illustrations and tabulations. 
““4l The material has been divided into eight general | 
; Jassifications which include industrial and commercial 
a applications of refrigeration and industrial and comfort 
““ihir conditioning. The preparation of this data repre- 


fornia and the south Atlantic states the figures are 26 | 


© “Gents the combined efforts of a large number of en- 


gineers. 

The book contains a classified section which lists re- 
frigeration equipment products and the companies that 
anufacture them. This list has been subdivided and 
ross indexed for easy reference. Another feature is an 
xtensive list of manufacturers of component parts and 
ccessories of refrigeration systems, extending from 
automatic valves, bearings, and bushings to water 
alves, weatherstrips and welding electrodes. 


ecommended Practices for 
esistance Welding 


This is a compilation of recommended practices for 
he spot and seam welding of low carbon, stainless and 
ardenable steels, nickel, monel, and inconel; the projec- 
““Hition welding of low carbon and stainless steels; flash 
“Butt welding low and rhedium forming strength steels; 
‘od standard methods for testing resistance welds. Each 
“"BRecommended practice comprises a table of machine set- 
ings for current, voltage, time, pressure, and other 
actors which will produce welds of specified strength 
n various thicknesses of materials. Explanatory text on 
rach of the factors is included. The section on standard 
ethods for testing resistance welds covers tests for 
ensile properties, shear strength, impact strength, 
atigue properties and hardness. It includes a descrip- 
ion of the test specimens, the equipment to be used, 
nd the procedure to be followed. Also included is a sec- 
ion on control of weld quality by statistical methods. 
opies of this 47 page booklet, Recommended Practices 
or Resistance Welding’ (Tentative), may be obtained 
trom the American Welding Society, 33 West 39th St., 
‘ew York 18, N. Y., at 50 cents each. 
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for e SPRAYING 
e WASHING 
RINSING 
° COOLING 

¢ AIR CONDITIONING 











NOZZLES 


FAN-TYPE FOR FLAT SLICING SPRAY 





Get the most out of your Spraying Equipment with 
minimum power ... with efficient spraying. 


Use Yarway Nozzles. No internal vanes or other re- 
strictions to clog or hinder flow. Two types— Yarway 
Involute-type producing a fine hollow spray with 
minimum energy loss, and Yarway Fan-type producing 
a flat fan-shaped spray with time-saving slicing action 
for cleaning. 

Wide range of standard sizes and capacities. Cast of 
machined from solid bar stock. 


Thousands in use. Write for new Bulletin N-61. 


YARNALL-WARING COMPANY 
107 Mermaid Avenue Philadelphia 18, Pa. 
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Typical of how McKee fits the job is this Lard Kettle, 
with a 7 H.P. Type C Fast Steamboilerplant. 


Specify WMe'Kee GAS-FIRED | 
“STEAMBOILERPLANTS”, to boil-down costs — 


on installations — on operation. 


Easy and economical to install —just hook up 

to the gas, water and supply lines. A compact, | 
clean-operating unit, it takes up little space for | 
convenient location on the job. Remember, a 
McKee unit is complete; only one responsibility 


for satisfactory performance on the job. 





ECLIPSE FUEL ENGINEERING 


CO 


767 $0. MAIN STREET . ROCKFORD, ILLINOIS 





SSS Ingineers in all principal cities 
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| esses, with many exhibits reflecting the results of the 
| war either in modifications resulting from changes i 


the refrigeration, air conditioning, and the frozen fo 






























If you plan to attend a meeting soon, better che 
with the association concerned for any possible la 
minute changes. 

Construction Show to be 
Held in Los Angeles 


Postwar developments in construction, home bu 
and related appliances will be exhibited at the fir 
nual Construction Industries and Home Show of 
ern California, July 12 to 21, at the Pan Pacific 
torium, Los Angeles. Trade associations, contract 
and manufacturers will be among the many exhi! 
Management headquarters is at 3443 S. Hill St 
Angeles 7, Calif. 


National Chemical Show and ACS Semi- 
Annual Meeting to Be Held Concurrently 


The 4th National Chemical Exposition will be ry 
concurrently with the semi-annual meeting of the Amer 
ican Chemical Society, to be held September 9 to 13 
The show will again be sponsored by the Chicago sec 
tion of the ACS and will be held at the Chicago Coliseum 
from September 10 to 14. 

Marcus W. Hinson, who managed the three preceding 
exhibitions and will direct the 1946 renewal, states tha 
over 80,000 sq ft of floor space will be available fo 
displays and that over 200 exhibitors have already made 
reservations. He also stated that the show wil! cove 
the entire field of chemical products and chemical proc 


material resources or innovations brought about by wa 
research and development work. Headquarters for th: 
show is located in the administration building of th 
Coliseum at 1513 S. Wabash Ave., Chicago 5, III. 


ASME Meets in Boston 
and New York 


The fall meeting of the American Society of Mechani 
cal Engineers, 29 W. 39th St., New York City, will be 
held in Boston, September 30 to October 2. The 1946 
annual meeting has been scheduled for December 2 to 
and will be held in New York City. 


Invitations Extended for 
All-industry Refrigeration Show 


K. B. Thorndike, chairman of the special committee 
arranging for the 4th All-Industry Refrigeration an 
Air Conditioning Exposition, has announced that more 
than 20,000 businessmen who are closely associated wit 


equipment industry will receive special invitations 
the show to be held in the Cleveland Public Auditorium 
October 29 to November 1. Invitations will also be ex 
tended to members of some 15 associations affiliated wit 
the industry, and at least six of these associations wi 
hold meetings in Cleveland at the time of the show 
The exposition, under the sponsorship of the Refrig 
eration Equipment Manufacturers’ Association with the 
cooperation of the Frozen Food Locker Manufacturer 
and Suppliers Association, is expected to be the larges4 
ever held by the industry. 
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Yes! Valves 
are Vitally 
Important 


Good valves are to a refriger- 
ating system what a good heart 
is to a man. They control the 







ding 
tha 










the ~~ o operation of the entire plant— 

sim; -/ oe must be safe, reliable, tight- 

wa potty closing. Above are shown the employees of the Bonitz Insulation Company, Greensboro, 
the Section Thru Frick You get these qualities and N. C. And below is the architect's sketch of a standardized locker plant devel- 


oped by Southern Frozen Food Lockers, Inc., for which Bonitz furnishes the 
Novoid Corkboard Insulation and Novoid Cork Pipe Coverings. More than 25 
of these plants hove been sold and will soon be operating in the Carolinas. 


Globe Valve 




















many more in Frick Valves. You 
get the patented high-angle 
seats, alloy-faced buttons, over- 


th 


sized stems, and back-seating ‘ m a 
features: you get the ability to 
stand hundreds of pounds of NOW AVAILABLE for prompt delivery are many 


working pressure, and thousands 
of openings and closings, even 
when pulled-up with a wrench. 


Frick valves and fittings are 


sizes and thicknesses of Novoid Cork Pipe 
Covering. From coast to coast, better inde- 
pendent insulation contractors can sell you 


carried in stock by distributors this highly efficient insulation for cold lines. 
in principal cities everywhere. Novoid Covering is the moulded rigid insu- 
Keep in touch with your nearest lation that reduces your cost of refrigeration. 
od Frick man. It snugly hugs pipes and fittings of every size 
RE RICK COMPANY and shape, does not sag, does not absorb mois- 


Waynesboro, Pennsylvania ture or odors, and is long-lasting. 

For complete facts about Novoid Pipe 
Covering, Corkboard, and sundries especially 
developed to make low temperature insula- 
tions most efficient, write to Cork Import Cor- 
poration, 330 West 42nd Street, NewYork City. 





| NOVOID INSULATION 


CORKBOARD . PIPE COVERING 
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... pantograph linkage divides 
every movement equally 


In the new Zallea Improved Duo-equal- 
izing* Packless Expansion Joint equal and 
simultaneous absorption of line movement 
among all corrugations is made positive 
by the unique pantograph chain linkage. 
Under contraction as well as expansion — 
whether the joint is absorbing its full 
rated traverse or only a portion of it— 


every movement must be divided equally. 


That is why Zallea Improved Duo-equal- 
izing Expansion Joints have longer life— 
why they endure in the severest service. 


*U. S. Pat. Pending 


Made of copper, stainless steels and other 
corrosion-resistant alloys ... Diameters from 
3” upward . . . Traverses up to 714" per 
single unit... For pressures from vacuum 
to 300 psi... 


zero to 1600°F . . . Let us quote on your 


. For temperatures from sub- 


requ irements. 


Code -Craft®. 





816 LOCUST ST. + WILMINGTON 99, DEL. 


SPECIFY and DEMAND ZALLEA 
Furnace-Annealed EXPANSION JOINTS 
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Exposition headquarters is 1107 Clark Bldg., | 
burgh 22, Pa., also headquarters of REMA. 


AWS Annual Meeting to Be Held With 
National Metal Congress and Exposition 
The 1946 annual meeting of the American We) iny 


Society, which will open in New York on Octobe 24 
and be adjourned immediately, will be reassembl« | ;, 
Atlantic City, November 17-22, for the meeting be 
held in conjunction with the National Metal Con; -ess 
and Exposition. 

The exposition will be held in the Atlantic City on. 
vention Hall, and technical sessions, committee et. 
ings, and social functions of the AWS will be he ¢ a: 
the Ambassador hotel. Further information may b» ob. 
tained from the American Welding Society, 33 W. 39th 
St., New York City. 

International Heating and Ventilating 
Exposition Expected to Be Sellout 


Over 200 leading manufacturers have already engaged 
exhibit space for the 7th International Heating an 
Ventilating Exposition, scheduled for Lakeside Hal! 
Cleveland, Ohio, January 27 to 31, 1947. It will be held 
under the auspices of the American Society of Heating 
and Ventilating Engineers, and in conjunction 
its 54th annual meeting. 

Approximately 75 per cent of the total exhibit ar 
has been reserved, but there are still a limited numlx Fe 
of choice locations available. 

The exposition is under the management of Inter 
tional Exposition Co. with permanent headquarters 
Grand Central Palace, New York, to which communica- 
tions should be sent. l] 








As a fan balancer for Carrier Corp., Syracuse, N. \ 
Esther Bordynski has checked high speed fans 
three years at a rate of 120 daily. She spots 
weight blades by eye and puts them in balanc: 
adding a dab of solder. Her fellow workers sa 


Champion Weight Guesser R 





has never missed guessing the proper weight by more 
than 5 grains (1/1400 lb.). We wonder if she can suess 
that close when buying butter—well, it was st a 
thought. 
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For Insulation 
Jobs, too- 


‘TIT HAS TO BE 


FRIGHT THE FIRST TIME 


When it comes to insulations, “‘nearly 
right’ is wrong! 
That’s why it pays to get J-M Rock Cork... 


standard of the refrigeration industry for years! 


Basically mineral in composition, Rock Cork 
has low thermal conductivity, plus high resist- 
ance to moisture, vermin and rot. 


Remembering that insulation will only render 
its maximum efficiency when properly applied, 
Johns-Manville also offers an application service 
of skilled construction units. These units are 
organized to handle every detail of your insula- 
tion requirements from plans to finished job. 


For details about Rock Cork, write for bro- 
chure DS-555, or get in touch with your J-M 
Insulation applicator. Johns-Manville, Box 290, 
New York 16, N. Y. 


Aleyalateoautelabalite 


ROCK CORK 
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And All Other 
Air Conditioning Equipment 





Korfund Vibration Controlled installation on 
the fourth floor of a large department store. 


Air conditioning equipment is installed to pro- 
vide comfortable working and living conditions. 
In consequence, Vibration Control is a “MUST,” 
where machinery noise and vibration are most 
irritating and undesirable. Korfund Vibration 
Control units reduce noise and vibration trans- 
mission so effectively that persons in the build- 
ing cannot tell when the equipment is operating. 
On all air conditioning installations, Korfund 
does a two-fold job. First, it eliminates the dis- 
turbing operating noise. And second, Korfund 
prevents vibration transmission that can be 
both annoying and dangerous to the building 
structure. 
Korfund offers you Engi- 








neering Service with over 
forty years’ experience in 
Control of Vibration. 
Write today about your 
vibration problems. 


The Korfund Co., Inc., 
is now sole distributor 
of Armstrong Stand- 
ord Density Vibra- 
cork. Write for details. 








KORFUND 


VIBRATION 
CONTROL 
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Cleaning Methods 


RECENT TRADE LITERATURE Siaepenatd 
No. 6183—How to Speed and Simplify Cleaning } eth. ‘ 
ods in Industrial Plants is the subject of a bulletin \; 
te convenience in —- we of ~_— AS-362) issued by Turco Products, Inc., 6135 S. en-He 
ulletins, see coupon on page you write . . : ‘ - 
direct to the manufacturer, describe carefully tral Ave., Los Angeles 1, Calif, Information con ernie 
what literature you want, as the number given ing rust removal, water scale elimination, steam © cap. & 
first in each item is for use only when sending ing, paint stripping, metal surface treatment, and sen, 
requests to Heating, Piping & Air Conditioning. 7 ; . . . eo 
eral maintenance is given. Copies printed in Sp: nish : 
Is vailable. 
Axial Flow Pumps a oy 
No. 6181—Large volume, axial flow pumps are cov- Combined Rivet and Nut Plate 
ered in a 16 page catalog (No. G845) issued by Econo- No. 6184—Another in the series of booklets on th 
my Pumps, Inc., 1000 Weller Ave., Hamilton, Ohio. Ac- subject of the “Rivnut,” a one piece blind rivet an¢ E| 
cording to the manufacturer, recent developments have Jind nut combination, has been published by the |). F : 


improved the efficiencies and extended the range of 
these pumps which are now available in capacities from 
500 to 100,000 gpm at total heads up to 50 ft. The 
units, designed for use where large volumes of water 
are required at moderate heads, are being used, not 
only for municipalities, but also for large buildings, and 
industrial plants. 


Circulating Fans for 
Refrigerated Spaces 


No. 6182 — Recommended installation methods to- 
gether with a discussion of the advantages in using re- 
frigerator fans are featured in an 8 page bulletin (No. 
241) issued by the Reynolds Electric Co., 2603 W. Con- 
gress St., Chicago 12, Ill. “Reco” refrigerator fans are 
also described and illustrated. 









WuitLock Convertors . . . gravity or 
forced circulation . . . save fuel and deliver full 
heat rating, year after year. The Wuairtock 
forced circulation system above utilizes exhaust 
or live steam and has as advantages—small pipe 


Goodrich Co., 548 S. Main St., Akron 18, Ohio. 


titled I’m always Getting Into Other Peoples Busines; 


and describes some of the postwar uses which have 
found for this product which was originally dev: 


as a fastener of the company’s de-icer to metal pla 


Commercial and Industrial Stoker 


No. 6185—The Sun-Fire Stoker Corp., New Alban 
Ind., has issued a 4 page bulletin illustrating and 
scribing the company’s line of commercial and in 
trial stokers which are available for boilers from % 


310 hp. 
Condenser Tube Inserts 


No. 6186—‘“Flowrites,”’ metal inserts for inlet 


of condenser tubes, which are designed to prevent t 


SPACE HEATING SYSTEMS 
USING HOT WATER 


sizes can be used, saving critical material; heat- 
ing water may be efficiently carried long horizon- 
tal distances; relatively heavy overloads are 
easily handled; attendance costs are eliminated. 


Don’t wait—order your heating equipment now! 


LET US KNOW YOUR REQUIREMENTS 


Jhe WHITLOCK MANUFACTURING COMPANY 
















ELD re eel 








44 SOUTH STREET, ELMWOOD, HARTFORD |, CONN. " 
NEW YORK BOSTON CHICAGO PHILADELPHIA DETROIT RICHMOND 
iutlorized representatives in other principal cities. In Canada: Darling Brothers, Ltd., Montreal & 
R 
& 

« > a *t2- ae ‘ <n e J 

sins FO baie. J 
Heat 
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EDUCING PRESSURE 
ND MAKING IT WORK 


LOCKE No. 60 
REDUCING VALVE 
Designed for Low Pressure Steam 
Systems with initial pressures up 

to 85 Ibs. 


and 





& 
Special Rubber Diaphragm pro- 
vides extremely accurate reg- 
ulation. 


Variable Low Pressure Range 

controlled by adjusting screw. 
= 

In-Built Quality and Rugged 

Construction — a regular Locke 

feature. 


LOCKE No. 24 
PILOT- OPERATED 
REDUCING VALVE 

Reduces and Maintains Uniform 
Steam, Oil or Air Pressure, re- 
gardless of variations in initial 
pressure or volume required 


7” 
Action of Main Valve controlled 
by small Auxiliary Valve. 

so 


Bronze Body supplied in valves 
up to 2”. Iron body and bronze 
interior on valves 21" or above. 


LOOK TO LOCKE 
FOR REDUCING VALVES 


(Catalog or Consultant on warned 
DIVISION OF THE H. T WILSON MACHINE CO, 


LOCKE 


REGULATOR 


O M Y 
Ts 





WALTER 
SALEM 


OSBORNE $s 


ANDO 
oe eo) ek ae ae a ee ee 


PEACOCK BROS,., LTD. MONTREAL, CANADA 


Canadian Representatives 


Hydraulic Regulators Domper Regulotors Fan Engine Regulotors 

Bock Pressure Valves Bolonced Valves . Electric Valves 

Recucing Controls Pump Governors Vocwum Breokers 

Encine Stops . Master Regulotors Oil Control Volves 
y Solenoid Controls 
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PRECISE BENDS 
IN RADIANT 
HEATING PIPE 


Pp. 


with 


@ Install radiant heating pipe the swift, sure way. 


the GREENLEE 770-R Hydraulic Pipe Bender which 
makes precise 90° and return bends in co/d pipe of sizes 
¥," through 2”. 

After making the above illustrated radiant installation 
with the aid of a GREENLEE, Bilz Plumbing and Heating 
Co., Spring Lake, Michigan, reported as follows. “‘One 
man operates the GREENLEE Bender easily and fast, thus 
providing a tremendous saving in labor hours.”’ 

“There's no flattening of pipe with a GREENLEI 
Bender, it brings substantial savings in fittings and 
manufactured bends. And, most important, there is 
much less friction loss in the system with curve bends 
instead of regular square fittings.” 

Do the job easier, faster, better with a GREENLEE. 
One-man-operated, compact, portable for on-the-job 
work. Two models for pipe from %”" to 4%". Write for 
details. Greenlee Tool Co., Division of Greenlee Bros. 
& Co., 2346 Twelfth Street, Rockford, Illinois. 





GREENLEE 


171 


























end erosion, are described and illustrated in an 8 page 
pamphlet issued by Condenser Service & Engineering 
Co., Inc., 95 River St., Hoboken, N. J. Reports of tests 
conducted at the Massachusetts Institute of Technology 
and installation instructions are included. 


Dust Collector 

No. 6187—A small, 500 cfm, dust collector unit which 
consists of two cyclone type collectors, a fan, and a 
filter and which is designed for use with various ma- 
chine tools, is described in a 4 page folder published by 
Ideal Industries, Inc., 1294 Park Ave., Sycamore, Ill. 
Also mentioned are a number of machine shop acces- 
sories which are offered by the company. 


Electronic Potentiometer-Pyrometer 

No. 6188—A 16 page bulletin (No. 232), issued by 
Bailey Meter Co., 1050 Ivanhoe Rd., Cleveland 10, Ohio, 
describes and illustrates a new electronic potentiometer- 
pyrometer which records one or two temperatures On a 
12 in. diameter chart and indicates on a 29 in. bold 
scale which encircles the recording chart. Various indi- 
cating, recording, and controlling combinations are 
covered and principles of operation and performance 
data are included. 

Conventional thermocouples are used for tempera- 
tures up to 3000 F and for temperatures above 300 F 
and for moving objects above 1500 F, radiation type 
thermocouples are used. Instead of a galvanometer or 
millivoltmeter the unit employs a d-c to a-c converter 
and an electronic detector to measure potentiometer un- 
balance. 
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i Get full capacity from your Refrigeration Plant! 


Graphical Methed for Design of 
Radiant Panel Heating Systems 


No. 6189—In the design of radiant panel heating 
tems, the basic questions which must be answered 
with required panel area, the size and spacing of 
coils, required water temperature, boiler size, and 
rate of water circulation through the coils. In an e 
to provide a rapid and simplified methed for dete: 
ing these factors, Revere Copper & Brass, Inc., 
Park Ave., New York 17, N.Y., has published a 56 | 
8 x 11% in., booklet, A Graphical Design Procedur: 
Radiant Panel Heating. 

Preparation of the material contained in this ma 
was carried on under the direction of Prof. | 
Hutchinson, Purdue University. His graphical m« 
is based on the rational heat balance procedure d 
oped in a series of technical papers of which he i 
author or co-author. A number of his papers have 
published in previous issues of HPAC.* 

The only calculation of any length involved i: 
method is in the determination of the equivalent o\ 
room coefficient U, (in aecordance with the method 
en in the ASHVE Guide). Using design outsid 
temperature and an assumed maximum panel su: 
temperature, the ventilation rate in terms of 


*Panel Heating and Cooling Analysis, B. F. Raber and 
Hutchinson, ASHVE Journal Section, Heating, Piping & Alir 
ditioning, Vol. 13, No. 8, (August 1941), pp 512-523 

Simplifying the Calculations for the Exchange of Radiant 
B. F. Raber and F. W. Hutchinson, Heating, Piping & Alr 
ditioning, Vol. 16, No. 9, (September 1944) pp 530-532 

A Single-Equation Design Procedure for Radiant Pane 
tems, F. W. Hutchinson, ASHVE Journal Section, Heating 
& Air Conditioning, Vol. 17, No. 12, (December 1945), pp | 


“NO-FROST” COOLING SYSTEMS 
AIR ENGINEERING EQUIPMENT Bim 
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— available NOW! 


These Improved 
TIME-TESTED 
SYNCHRONOUS 
SELF-STARTING 
SELF-LUBRICATING 
MINIATURE— 


SYWGWWON 


| TIMING MOTORS 


AND 


TIME MACHINES 





@ Finally released 
from “command” 
Government _con- 
tracts, our entire 
organization is 
again geared to pro- 
duce SYNCHRON 
timing motors and 
time machines in 
quantities which 
will soon equal the 
pent-up demand. 
Orders will be 
filled in the order 
accepted. Our en- 
gineers will collab- 
orate on special 
designs. 





@ SYNCHRON Motors are compactly built, with rotor 
and coil nested in a sturdy, streamlined case only 234” x 
15/16”. These motors have power to pull 8 oz. direct 
load continuously at 1 RPM, and they are pre-tested to 
operate at 30 degrees below zero or 140 above. 


e@e SYNCHRON Timing Machines—powered by SYN- 
CHRON Motors—are accurate, long-wearing, and easy to 
mount. They operate at standard intervals of 1 RPM, 
| RPH, 1 RP12H, and 1 RPD. 


Write for SYNCHRON Catalog, 


complete with engineering data. 


HANSEN MANUFACTURING, Inc. 
Princeton 6, Indiana 
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MACHINING ALONE 


CAN'T CORRECT 


DY-NAMIC 


UN-BALANCE 


Save shop time, add years to product life, with a 
low-cost, quick-acting Bear Dy-Namic Balancer! 


Get FREE Catalog! 


Every day, production-sampling tests prove defi- 
nitely that workmanship, however fine, simply cannot insure 
dy-namic balance in rotating parts. And since destructive un- 
balance increases enormously as RPM steps up... and since 
the resulting “wobblies” are discovered by the user and not in 
your shop... it stands to reason that scientifically accurate 
dy-namic balancing is essential if your products are to serve 
better and sell easier. 


NOW DY-NAMIC BALANCING 
IS QUICK, EASY, LOW-in-COST! 







Bear-balancing 


a blower. 





Bear-balancing a 
machined casting. 


No longer does dy-namic balancing cost too much in time, equipment 
and operator-education. Bear has ended that! Now, with a low-priced 
Bear Dy-Namic Balancer the job can be done as a part of routine 
production. In a matter of seconds, a job of balancing can be done 
that will meet any standard requirement. So easy to operate that 
any shop hand can learn to Bear Balance in a few hours! 


GET INFORMATIVE FREE CATALOG 


See how quickly and easily, and at what low cost, you can 
give your products the operating and sales advantage of Bear Dy - Namic 
balancing! The Bear line embraces models for balancing bodies from a 
few ounces to tons... yours is here! Write for the Bear catalog! BEAR 
MFG. CO., Industrial Div., Dept., HPAC, Rock Island, Ilinois. 


BEAT 


COMBINATION 
STATIC AND DY-NAMIC BALANCING MACHINES 


ATTACH TO LETTERHEAD—MAILI 


Bear Mig. Co., Indus. Div., Dept. HPAC, Rock Island, Tl. 





Gentlemen: At no cost or obligation to me, please send me your catalog. 


My Name. 





Address 
acer 
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How much fuel, energy and equipment 
could you save by saving 
conditioned air? 





A 


Converting 1000 CFM of stale, odorous air to fresh air 
with Dorex activated carbon Air Recovery Equipment, 
instead of bringing in and conditioning outdoor air, 
saves: 


100,000 BTU of installed heating capacity 


3 tons of installed refrigeration a oy 
1800 KW hours of current per cooling season cep 
1500 gallons of fuel oll or te 
9 tons of coal per heating season 


Incidental water consumption and maintenance 


The above savings are figured for average temperate zones. 
Some installations have shown greater savings, some less. 
But in every case, Dorex Air Recovery has converted 
contaminated air to fresh air at a cost much below that 
required to replace it with an equal volume of outdoor air. 


We will be glad to give you the details on actual savings in 
typical installations or estimate the savings on any existing 
or planned system. For full information call the nearest 
District Representative or write Dept. "-11, 


W. B. CONNOR ENGINEERING CORP. 


IR DIFFUSION AIR PURIFICATION AIR RECOVERY 


114 East 32nd __ ee York 16, N. Y. 
en em ee ee ea eee 
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Do You Kno" 
Janette Builds 63 different 


i ingle inlet and ‘ sh 
sis — Rn dl wheels, with air capacities, - 
f 67 to 4620 cim....A special patent _— 
Pryction is u which results in an except 
cate whee! that will last indefinitely. Ba 
For Over 20 Years Janette Blower a 
iven complete satisfaction to ———. 
py sin manutacturers of air oa ene = 

i , supercha ¢ 
lating and drying apparatus * pipe A. pendeee 


collectors, coal stokers, oil erg Smooth, Quiet, 


detection equipment. 
oe sdabie Performance ECIFY J 


Ask For 
Bulletin 24-1 














| changes per hour, untempered air is determine. 


= 
Seneca neem ne ee 





geometry correction factor, dependent on the roor 
mensions, and a ventilation correction factor are 
determined from the charts. Panel design chart 
used to find the per cent of room surface to be h 
the panel rating in Btu (hr) (sq ft), and the a 
value of the comfort air temperature. A numb. 
tables for selecting copper tube sizes and spacing 
use in panel coils is provided. The data in these | 
are based on laboratory tests sponsored by the 1 
facturer and are for plaster panels in which the « 
tube is located %4 in. from the face of the panel 
is insulated so as to reduce to a negligible quantit 
heat transfer from any surface except the pane! 
For concrete panels with copper tubes embedded | 
from tube wall to panel face) it is recommended 
the temperature difference between the water an: 
panel face be taken as 25 per cent less than the \ 
tabulated for plaster panels of the same rating. 


A 
di- 
ner 
are 
ed 


A flow rate chart is included which may be used 


find the rate of flow in gpm through the panel f 


, selected temperature drop, or conversely, for determ 


ing the temperature drop for a predetermined rat. 
flow. In using this graphical procedure, the mea: 
diant temperature does not have to be determined 


it may be found by using a simplified equation given ir 


the manual. 


Heating With Superheated Water 


No. 6190—The “Supertherm” system of process heat 
ing, which uses superheated water, is described in a 


10 





SCALE 
PROBLEM? 
Solve it 
with ... 
SOL-VET 
"08" 


& SOL-VET “08” is a fast, efficient cleaner of a! 


equipment using water for cooling. By dissolving impurities 
completely they are carried out im solution. and clogging 
is eliminated. Head pressures fall to normal: heat transfe 
is raised to maximum; full circulation is restored: life of 
equipment prolonged. On large jobs, shutdown time is cu! 
to a maximum of 6 to 8 hours. 


GUARANTEED EFFECTIVE i; you find SOL-VET ‘‘0s"' is 
not exactly as represented, when used according to instruc 
tions and full, accurate report is given within 30 days from 
date of purchase, your money will be refunded in ful! 


GUARANTEED HARMLESS when used as directed. to » 


water conducting materials used in water cooled equipment 


WRITE TODAY for complete data and analysis anc 
recommendations for your specific problems. 


1731-33 WALNUT ST. KANSAS CITY 8, MO 


ANDERSON - STOLZ CORPORATION 


—y 


GOT A WATER 
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page booklet published by the Power Piping Div., Blaw- | 
Knox Co., 829 Beaver Ave., Pittsburgh 12, Pa. The sys- 
tem, which consists of drawing water at steam satura- 
tion temperature from any standard industrial boiler 
and circulating through a completely closed pipe system 
by means of a specially designed pump, is said to lend 
itself particularly to the manufacture of molded plas- | 
ties, rubber, textiles, ceramics, floor coverings, wall | 
paper, and chemicals. 


Photoelectric Colorimeter 


No. 6191—The “Lumitron” colorimeter, model 450, 
a photoelectric instrument for measuring the light 
transmission of liquids in Nessler tubes, is described 
and illustrated in a 15 page booklet published by the 
Photovolt Corp., 95 Madison Ave., New York 16, N.Y. 
The instrument is designed particularly for the meas- 
yrement of faint colorations and turbidities and is said 
to be especially suitable for the trace analysis of wa- 
ter, metals, and soil extracts. It is also used for color 
grading of lightly colored liquid products. 








Pipeline Cleaner 


No. 6192—A pipeline cleaner designated as an “all 
purpose flushing gun,” which is designed to utilize 
water impact to clear piping systems, is described in 
a 2 page folder issued by the Miller Sewer Rod Co., 
4638 N. Central Ave., Chicago 30, III. 


Plastics 


No. 6193—The annual plastics brochure published | 
by General Electric Co., Plastics Div., 1 Plastics Ave., 






‘A Mmerican " 


SOLD PIPE, CONDUIT and TUBE BENDING MACHINES 


Twelve types to select from. wand ~< 
‘perated capacities ‘4 to 6” inclusive. Me- 
tor operated % te 8” inclusive. 


A few of our More Than 12,000 


Customers: 

Kaiser Bistatisias Ce.; Bethiehem- 
Hingham Shi : Pertsmouth Wavy 
Yerd; Moore Drydock Co.; Stone & Web- 
ster Engineering Corp.; E. |. DOwPont 
teNemours & Co.; West Penn Power Co.; 
Wineis Central Railroad; Federal Pipe & 
Supply Co.; Alabama Drydock Co.; West- 

ose Elec. & Mfg. Co.: Todd-Bath 
Shipbuilding Ce. 


Write Air Mail for printed matter. 











Quick 
Deliveries 
17 FURNACE ST. 











POULTNEY, VT. 
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And Keep it 
Out With 


AUTO-VENT 
AIR. ELIMINATORS 











Circulation 4 1 (ssid 
Troubles? ——— 
Don’t fight air pockets or traps in hot 
er cold circulating lines! “Get that 
air out of there” and keep it out simply 
by installing the No. 7 Maid-O’-Mist 
Automatic Air Vent. This reliable air 
vent has a self-closing float-controlled 
valve and is designed especially for 
circulating pipe lines, concealed ra 
diators, unit heaters, cooling manifolds 


tanks, diesel engines, or any other ap 
plication where air pockets or traps 
retard the free circulation of liquids 
Now available in bright brass finish 
For pressures up to 75 pounds. 


PLAY SAFE—USE THEM ON EVERY JOB 





Venting Hot Water 
Unit Heater 


NAAID-O-MIST =< 


3215 N. PULASKI RD., 
CHICAGO 41, 














AUE 
GRILLES 


UER makes a wide line of attractive grille designs in 
stamped metals for all purposes, from which heating con- 
tractors can make selections appropriate to any surroundings. 
Practically any desired sizes in materials now available, can be 
furnished to fit your requirements for air conditioning, ventilating, 
radiator enclosure, or concealment. For choice of design and 
determination of sizes on grilles, keep this Auer Grille Catalog 
“G" handy. It gives complete grille data with actual size details. 
A copy will come to you on request. Complete Register Book 
also sent if desired. 


THE AUER REGISTER COMPANY 
3610 PAYNE AVE., CLEVELAND 14, 0. 












































AT 


GOTHAM 





on request 


INDUSTRIAL INDICATING, 
REMOTE READING and 
RECORDING THERMOMETERS 


CONTROLLERS for timrrnatune 






PRESSURE GAUGES 
and RECORDERS 


GOTHAM 


INSTRUMENT CO., Inc. 
NEW YORK + CHICAGO + SAN FRANCISCO 





Representatives in oll Principal Cities 


De Luxe type WK Pressure 
Actuated Water Regulating 
Valves for Freon, Sulphur 
or Methyl, are pilot oper- 
ated, modulating. Standard 
adjustable opening range 
from 50 to 150 lbs. Factory 
set to open at 90 pounds. 
Precision engineering and 
individual testing for low 
cost, satisfactory perform- 
ance. Available in sizes of 
% to 2 inches FPT. Simple 
adjustment—easily serviced. 


Other sises and types ae alse svattable. 


Electrimatic 


7100 INDIANA AVE. CHICRGO 16. ILL. 
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Pittsfield Mass., has recently been issued. The « 

pany’s facilities for research, development, desi 1 
moldmaking, manufacturing, and molding are descri! 

and illustrated. 


Propeller Fans 


No. 6194—A 28 page catalog (Unit No. X5549) 
cently issued by The Emerson Electric Mfg. Co., | 
Washington Ave., St. Louis 3, Mo., gives design and « 
struction specifications with performance data on \ 
ous types of desk fans, air circulators, ceiling fans, 
haust, and cooler fans. Several new products includ ; 
a 20 in. window type cooler fan are included. 


Pyrometer Controller 


No. 6195—A 4 page bulletin (No. D4-2) issue: 
Wheelco Instruments Co., Harrison and Peoria Sts 
Chicago 7, Ill., describes the company’s “Multro: 
Capacitrol,” a multi-position, electronic, pyrometer 
troller. Various applications are listed and a descri} 
of the operation, together with typical installation 
grams, are included. 


Quick Couplings 


No. 6196—Hardened steel balls retained in a 
cage provide the means of effecting a lock in the lin 
quick couplings offered by Roylyn, Inc., 8929 Sant: 
Monica Blvd., Los Angeles 46, Calif. These couplings 
available in aluminum alloy, corrosion resistant ste 
commercial brass, and alloy steel, are described and 
lustrated in a new 10 page booklet which includes di- 
mensions and allowable working pressures. 

* 





a ARE YOU SELLING 
THE MULTI-MILLION DOLLAR 
WATER SYSTEMS MARKET? 


* 
PEERLESS PUMPS 


OFFER ? PROVED 
DOMESTIC WATER SYSTEMS 











TO CAPTURE YOUR SHARE 


PEERLESS 
WATER KING 


For shallow wells; 
magic intracentric 
water lifting ac- 
tion. Upto 275 gals. 
per hour. Patented. 










PEERLESS 
JET SYSTEM 


For deep or shal- 
low wells; no un- 
derground move- 
ment. Up 107500 
gals. per hour. 





Write for details of Peerless’ plan to capture your share of huge market today 


PEERLESS PUMP DIVISION 


FOOD MACHINERY CORPORATION 
Canton 6, Ohio + Quincy, Ilinois + Los Angeles 31, Calif. 





er 
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IN THE STOKER BUSINESS 


if you want to get into the stoker business in the 

BEST WAY, sell a stoker with a proven record 
| 347 of performance over a long period of years . . . 
a stoker praised by thousands of satisfied users, 
built by an experienced Stoker manufacturer, a 
79-year-old company that knows how to help 
its dealers win profits. AGAIN “Stoker | ; 


Sales are Blow-|/ 


ing a Gehl.” 

are well-known in the domestic, commercial, and in- 

ots., dustrial field for economical, trouble-free performance. 

on The friendly “family” relationship between Gehl and its 

| dealers encourages steady growth 

and continually growing sales and 
rofits. 

IND OUT about the extra values 
offered in Gehl Stokers, and the 
fine program of dealer coopera 
tion. WRITE today 










Domestic and industrial 
els now 


available. 









ants MFG. co. 
Ings Established 1867 
Dept. BF-831 West Bend, Wisconsin 


A GEHL WINS FRIENDS WHEREVER IT GOES 





‘GENERAL’ MULTIBLADE EXHAUSTERS 


Exactly adapted to the 
Exacting requirements of 
Heating, Ventilating and 
Air Conditioning Services 


Forward and Backward Curved Blades 
In all sizes, wheels 12 to 72 in. 

| And forward curve “Juniors” / 
) with wheel diameters 6 to 10 


For your files, on request: Bulletin SC-102, with complete 
performance tables, dimensions, etc.—52 big pages. 


GENERAL BLOWER Co. 


“Lungs fer Industry” 
Factory Offices: 
Morten Greve, fil. Chicago 10, Ill. 
8601 Ferris Avenve 502 N. Dearbern $1. 
Sales Representatives in Principal Cities 





District Sales: 
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BUILT-IN at FACTORY 


For all your under- 
ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed 


It is waterproof re- 


Insulated Pipe 


duces installation costs to a 


4 Simple Steps 


1. Field joint ready for inspection 
covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt 


minimum . . . eliminates 


2. Joint 


electrolysis and corrosion 























- requires very little 4. Asphalt 
trenching and field work .. . poured in slot making a perfect seal 
avoids extra cost of waste 
and breakage . . + comes to Ready te 
you ready to install. In Install 
short, D.L.P. is the perfect FOR STEAM 


HOT WATER 


pipe for this type of job REFRIGERATION 


Investigate D.LP.! Write 
for details today 


Durant 
INSULATED PIPE CO. 


1015 Runnymede St. 
Palo Alto, Calif. 





Cut installation time in half 


with adjustable air diffusers 






Kno-Draft 
Adjustable 
Air Diffusers 


. @re equipped with 
easily regulated unit damp- 


Any desired condition at your 
ers for fast system ba’- fingertips 


ancing and an air direc- 


tion adjustment for ceiling 


Type K Adjustable Diffuser 
with Type D Volume Damper 


(damper regulator protected by 
tamper-proof cop) 


heights and individual or 


seasonal requirements. 


Specify Kno-Draft Diffusers for better mixing of room and 
supply air, more uniform temperatures throughout the occupied 


zone and noiseless, draftiess air distribution. 


FREE HANDBOOK: Contains clear sketches, charts, dimension 
prints and instructive text that simplify the selection and in- 
stallation of air diffusers. Please write Dept. D-16 for your copy, 
using your company letterhead. 


W. B, CONNOR ENGINEERING CORP. 


AIR DIFFUSION AIR PURIFICATION AIR RECOVERY 
114 East 32nd Street New York 16, N. Y. 
IN CANADA: 


Douglas Engineering Co., Ltd. am 1405 Bishop St., 


en — ~~ NNO - SS LS 
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| Refractory Combustion Chambers 


No. 6197—B. A. Peterson Co., Dowagiac, Mich., | as 

| issued a folder describing “Petco” interlocking comb $s. 

tion chambers. Made in both rectangular and ro. id 

| types, these refractory chambers are designed for | se 

| with oil burners up to 3 gph fuel consumption and or 
installation in many types of furnaces and boilers. 








Refrigeration Valves 





No. 6198—A 10 page catalog, issued by Autom: 
Products Co., 2460 N. 32nd St., Milwaukee 10, Wis 
covers the company’s line of refrigeration expan: 
valves, suction pressure regulating valves, solenoid 
valves, dryers, and strainers. Water regulating va 


Akl Weta laiileliilana and solenoid water valves are also described. Din | 
That Gives Correct Temperatures sions, capacities, and list prices are included. 


FROM 100° TO 950’ F. Resistors and Rheostats 
for Electronic Industries 





This lastingly accurate, all-metal Thermometer — specifically No. 6199—Catalog No. D-2 is the first to be comp)led 
designed for installation and service tests—should be in every ; ae , : 
heating man’s kit. It is the modern dial and pointer type expressly for the electronic industries by the Wa: 
range 100° to 950°F. It has a slip-on, grip tight handle which Leonard Electrie Co., 37 South St., Mt. Vernon, N.Y. |: 
py ty Rao ne *cearaty Rang | gives data on “Vitrohm” wire wound, vitreous ename!le 
Its stem is 3/16” in diameter, 5” Ges resistors and on rheostats which are designed for us 
length, which makes the instrument with electronic instruments. 
ideal for measuring temperature in 
warm air ducts and register outlets, as 
well as that of flue gas. 

Write for Leaflet 708. 


> 
VFrcharach INDUSTRIAL INSTRUMENT CO. 


7000 BENNETT STREET, PITTSBURGH 6, PA. 


National Distributors: Cole-Sewell Engineering Co., St. Paul, Minn. 
Hotstream Heater Company, Cleveland, Ohio 





_— 


Sheet Felt 


No. 6200—Some of the many commercial and indus- 
| trial uses of sheet felt (carded wool which has been 
| worked mechanically up to the practical limits of “full- 
| ing” and then is often, but not always. pressed to render 


ot aie ot ie ek dl 











4 
K 
© 








| Conseco ammonia heat exchanger installa- 
laffar ¢ nufforg tion, Stanley Theatre, Philadelphia. 
lind ole equip ot Twenty years’ specialized expe- ee 
cA oven | rience designing, fabricating HEAT 
wer Ip 4 | and servicing heat exchangers 
: salinfeed assure sound design, quality 
nee rof 7 Huntbrids of: acon | construction and economical EXCHANGERS 
© operation with any type re- - 
PN ally Anour Brochure | frigerant. Rial as- for Air 
4 > sistance gladly furnished. eae. ° 
tWnitt f* our Teaaitt, | Write. * Conditioning 


: 
; 


CONDENSER SWE, ENGINEERING CO., IN 


6! RIVER STREET, HOBOKEN, N. J. * Phone Any Time 





PHONE RANDOLPH 7100 


APEX ENGINEERING COMPANY | Mi@baoit bite’ leg 


Suite 200 205 W. Wacker Drive Chicago 6, Hl. 
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MarroceLloiia 
Products are fully 


DEPENDABLE 


15 to 400 
Boil HP 








5 to 22 G.P.H. Min, 
15 to 185 G.P.H. Max. 
Fuel Burning 

Capacity 


PRECISION COMBUSTION 


York-Heat Horizontal Rotary Oil 





Burners for industrial applications 


assure precision combustion in 


esi aty aS si me | 


inc a at amine 


any type, size, or make of boiler 


ATOMIZING SPRAY NOZZLES, SPRAY POND NOZZLES, | through the three great “exclu- 


and CONDENSER WATER DISTRIBUTORS SS 
Fer Vertical Shell and Tube Ammenia Condensers sives”: Flame-Former, Iris Shut- 


MARTOCELLO manufactured 
ry yy a yy — » ter, Automatic Torch Lighter. 


aes — has been tested for maximum ts - 
a) Bier aes aiadies b> sonar canes, Ge at ae woke 
Prinstallation. WRITE FOR CATALOG ID-466D 


suitable for your 
QONDENGER WATER DISTRIBUTORS are now used 
| sy) [AW 
Mores SS IREE INCORPORATED 


i because ire no attention and -- ay A j 
oe lowest Opereting Pressures ond Misinem Power Gest. 
Americn ¢ Mlost Complete Lime ~Pudustrial. Commercial. Domestic Ot- Suracag Equipment 
KR nidustrial Division YORK + PENNSYLVANIA 





















It will pay you te consult us. WRITE of WIRE for further information 


NORTH » STRELT 
" 


( ‘ Jos. A. Martocello & Co. eu ii coir» 








OSn2 | | 


For Plastic or Diecast Products 
with Pushon SPEED NUTS 













SPEED NUT OPERATIONS 


ELIMINATED! 


a 





Push-on Speed Nuts eliminate ex- 
pensive inserts, tapping and thread- 
ing operations in the assembly of ~\/o nore inserts 
plastic or die cast parts. They zip on in plostics 

i unthreaded, integrally molded studs fy ; 
| and hold forever tight in spite of 
vibration. Used with name plates, 
knobs, trim strips, dials, bezels, 
grilles, and scores of other parts 
m= Hold equally well over rivets, wires, 
Push down over stud §=nails, and tubing. Send your details 
with countersunk feel. today. A cost analysis doing it the , 
Speed Nut way will amaze you. 


TINNERMAN PRODUCTS, INC. 
= 2018 Fulton Road, Cleveland 13, Ohic 












No more topped holes 
wm plostics 








INC Send for Catalog 


EGaO MANUFACTURING COMPANY wren 1c 
2a New Haven, Connecticut prongs toh sera 
sn er Manufacturers i, Ap Finned Tubing in the S; 





Ne drilling ond topping 
in dee coshengs 





MOtt Iwan beee ewaret ame enee 





Ab € se ee! he 2 ee ‘a raeceremtnwes 
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Creating a true power-vortex— 
Vornadofan gives seven times 
more circulation—33%, longer 
range of effective cooling— 
greater rebound effect—the 
largest rooms are cooled with 
astonishing ease. 


NO BUZZ * NO BLAST ¢ NO BOTHER 


The greatest advancement in air 
circulation history—there's nothing 
like it on the American market. 
Don't install ordinary ‘fans"—in- 
stall this air circulator that makes 
ordinary “fans” obsolete. 


15 GREAT MODELS FROM 
WHICH TO CHOOSE 


DIVISION 


Oo. A. SUTTON, CORP. 


WICHITA, KAN. 





















THE UNIONS 
WITH THE 
RECESSED 

BRASS 
SEAT 





JEFFERSON SPECIALTY UNIONS 


Effect Big Savings in Labor 


ae Union Tees with union on the outlet assure 
labor savings and better piping jobs because they take the 
place of an all-female union, two nipples and an ordinary 
tee. Three joints are thus saved. Available in All-Female 
and Male and Female threads. 


The brass seating in these and all Jefferson Specialty Unions 
is an exclusive feature which, located in a recess away from 
the runway of the fitting, leaves @ straight bore assuring 
unrestricted flow in the pipe. 


JEFFERSON UNION CO. 


601 West 26th Street, New York |, N. Y. 


Factories at 
Lexington 73, Mass. 


Leokperk N.Y. | 
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it still more dense) are discussed by N. B. Pope ir. th 
March issue of Felt Facts, published by the Felt . .ss 
ciation, Inc., 366 Madison Ave., New York 17, N.\ 


Steam Traps 
No. 6201—Features of inverted bucket steam 
| manufactured by the V. D. Anderson Co., 1949 W 
St., Cleveland 2, Ohio, are briefly described in a 
4 page pamphlet. A discussion of the relative advar 
of this type of trap is given. 





Tube End Forming Machine 


No. 6202—Vaill Engineering Co., 17 Brewn §& 
Waterbury 89, Conn., has issued a 4 page b 
describing the company’s “No. 6” double actio: 
operated bench press which is designed for beading 
flaring, flanging, expanding, and reducing tubing fr 
36 to 1 in. in diameter. 


Welding Accessories 


No. 6203—Electrode holders and ground clam; 
gether with connectors, lugs, and splicers for arc 
ing cable are described and illustrated in a new 12 pag 
booklet issued by Tweco Products Co., Wichita 1, | 


7. 


For your convenience in obtaining copies of thes 
bulletins, see coupon on page 149. If you writ: 
direct to the manufacturer, describe carefully 
what literature you want, as the number give 
first in each item is for use only when sending 
requests to Heating, Piping & Air Conditionin; 


Look for the irm-and-Hammer 


ARMSTRUNG BROS. 


| = id a) 


The ““ARMSTRON( 
| , BROS.” Line of Pi 
4 Tools is the most exter 
sive manufactured, includ 
ing: 


@ Adjustable Dies and Stocks 

| », @ Solid Dies and Stocks 

@ Receding Threaders and Che 

@Hinged Open-Side and C 
Pipe Vises 

@ "Drop Forged,” "Combination 
“Saunders Type and “Bar 
Type" Pipe Cutters and Kn 
Blade Cutter Wheels 

@Drop Forge Pipe Wren 
Chain Wrenches and Ch 
Tongs 


@ Ratchet Pipe Reamers, e< 


. Each is an improved to 
E —a handier tool with dro 
forged, hardened or allo 
steel parts wherever th 
will add strength, balan 
or tool life. 


ARMSTRONG BROS. TOOL CO 


e 


| 

| N. FRAN > AVE iz AG 
' 

| East » Werehouse & $ >) yet St New Y k 
' 
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EFFICIENT ECONOMICAL 


AIR CLEANING 


WITH THIS 


BADGER Heavy Duty 


PERMANENT INDUSTRIAL FILTER 





1. Suspended— saves 
all floor space. 






2. For any size area. 
a. Automatic heat 
b. Controlled heat 
c. Clean heat 





d. Economical heat 
















*% GREATER 
3. Easy, economical CAPACITY 
to install. 
St — * IMPROVED 
FILTERING 
| *% REDUCED 
costs 
= SF ie 
= E 
iddd dddd HERE'S EFFICIENCY and economy in air filtering — an especial- 


ly designed BADGER Heavy-Duty Permanent Filter for extra 


heavy duty and industrial service. It gives you measurably 


jddddddd 


Propeller ind blon improved air cleaning, lower resistance, greater capacity to 

‘fen hold dust—plus reduced maintenance costs. And the BADGER 

types. Nine sizes of each, Heavy-Duty Permanent Filter Jasts longer! In two sizes — 
2” and 4”. 


REZN ! 
OR MANUFACTURING C0. Write for com piete catal ge and prices 


Since 1888 
MERCER, PENNA. 
NO STEAM LINE! Bi CORPORATION 


343 EAST BROWN ST., MILWAUKEE 12, WIS. 








More SIMPLE @® More LASTING ® More ECONOMICAL 


APCO Pumps-THaster 
WATER SYSTEMS 


Here's America's outstanding 
WATER SUPPLY SYSTEM value. 
Equipped with the Simplest of all 
Pumps — ‘the APCO. Only one 


moving part. Install and get “See: / 
— except for annual lubrication. a all 




















ON( Self ——s , ww gg A ya ee Bs ne 
; matic. to 3, . P. H. Also ; 
Py available Bey tank — or with large products —— ex- Wt is particularly significant thot ( 
storage tank. Write us today for ponders, hydrow. | during the emergency, DUDG- 
information about this customer lic pumps ond EON—c century-old leoder in - 
pleaser and business builder. locks—eveileble. 
FULLY GUARANTEED. Address inquiries the field—was called upon to 
to Department L. develop and supply new types 
“ks of tube exponders in great 
ouoeton |i asin te ey ies ot a 
. ; 5 
: : 





An efficient 


| 











quality teol rec- demands, puDG- 

PUMPS “by Aurora” are ft cot tae a fon tan now assure prompt f 
PUMPS Ves Cen TRUST ro work, Hos : délivery of tube expanders to ‘- 

a or ronge © . 7 
only oy Pumps. eget expansion (* ° meet the most unusual require L g 
line for every liquids handling variety of tube ments. . . at prices reflecting . 
lob, for | dou A one = APCO CONDENSATION gouges and sizes. the benefits of greater produc- c 
these products of experience. RETURN UNITS Mee enpechy, ateslmated engi ‘ 





7 
| 


They'll help you build prestige These, too, employ the famous 
—and profits, Apco Turbine-Type p. Simplex 
and Duplex Horizontal Units. We 
also make Aurora yin 
Vertical Units. Sizes to 150 G.P.M. 


Write for CONDENSED CATALOG M 
or See Our Catalog in SWEETS. 


DISTRIBUTORS IN PRINCIPAL CITIES 


















| —— 
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THERM-O-TILE 


Reg. U. S. Pat. Off. 


is known to Leading Heating, Piping and Air Conditioning 
Engineers as the 


PERMANENT 


Underground Pipe Conduit 


lt is Stronger 

it is More Efficient 

It is More Economical 

It Competitive in First Cost 
it Superior in Every Way 


=e aug “Se See 
ww 





Bulletin 381 tells 
about the many out- 
standing advantages 
possessed by Therm-O- 
Tile. Ask for a copy 


Sold and installed by Johns-Manville Construction Units én 
all Principal ( ities. See Sweet's Architectural File, or 
The Heating Guide 


H. W. PORTER & CO., INC. 


_822-H Frelinghuysen Ave. Newark 5, New Jersey 














CPA Revises List 
| of Critical Materials 
| The Civilian Production Administration has maq 
public a revised list of critically scarce products, th 
producers of which may be granted urgency ce 
cates to purchase surplus equipment from the ‘Var 
Assets Administration. These certificates describe 
Direction 16 to Priorities Regulation 13, give the hold. 
ers precedence over any other class of buyers on V AA 
stocks of surplus equipment, and are granted on 
producers of the products listed in Schedule 1 of P!.-28 
who can demonstrate that the equipment is urg 
needed to sustain or increase their production. 

All applications should be made on CPA Form 4125 
| which are available in the CPA Washington otic 
| Washington 25, D. C., and in the 71 district cons‘ 
tion offices, but when completed the forms must lx 
filed only in the CPA Washington office. 

Recent additions to the schedule of critical products 
include flat sheet specialized machinery, warm air fur- 
| naces, certain types of plumbing fixtures, large power 


presses, copper magnet wire, lead, and convector radia- 
| tion (extended surface). 

The schedule already included the following products: 
certain types of coal in specified areas, malleable and 
grey iron castings, including cast iron soil pipe, and 
cast iron radiation, lumber, concrete building products, 
titanium dioxide, rosin, fractional horsepower a 
motors, and electrical high-silicon sheet steel. 


»~MOREY FLoat VALVE 


DESIGNED for Evaporative Covlers, smal! 
Cooling Towers, Stock Feeders and many 
other uses. Morey Float Valves are 
simple in operation, easy to clean. 
Made of ocorrosion-resistant materials. 
%” pipe connection. Usual trade 
discounts. Send for sample. Dis- 
tributors and Jobbers Wanted. 


DAN MOREY 


814-816 Rebertsen Bivd. 
Les ANGELES 36. CALIFORNI« 
















PRICE 
$200 














| JUST OUT! NEW FROM COVER TO COVER « 1280 PAGES « FULLY ILLUSTRATED 





4 BOOKS IN ONE! 


46 Chapters—Indexed for Ready Reference — 
ANSWERS YOUR QUESTIONS 


Covering: Basic Principles, Servicing, Operation, 
Repair of 

1. Household Refrigeration 

2. Special Refrigeration Units 

3. Commercial and Industrial Refrigeration 

4. Air Conditioning Systems 
A gold mine of essential important facts for 
ENGINEERS, SERVICEMEN and USERS. 
Here you have at your fingers’ ends a Complete 
Library in ONE VOLUME, the necessary data you 
have been or. for on: MODERN UNITS, SYS- 
TEMS AND MACHINES, REFRIGERANTS includ- 

COMPLETE ing Freon, Quick Freezing, Lockers, Water Coolers 

PAY ONLY $1 A MONTH and Air Conditioning Systems. 
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FRIGERAL 


AUDELS 


ain CON 


R 





AUDELS 


REFRIGERATION 


and AIR CONDITIONING GUIDE 


ASK TO SEE IT! 
To get this information for yourself, mail coupon 


today. No obligation unless satisfied. 
oe 2 a a a a Me RE ee ee 


AUDEL, Publishers, 49 W. 23rd St., New York 10,N.¥. 
He Ee aT Beprscemayion Suir (Saag tears Sib 





Ol acaress -.-.=----- bereee dhnados aukevent 
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